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Report of the Chief Inspector of Factories — 
Tus week, there has been published the 


George Barnett, for the year 1952. It says that, 


' at the end of the year, the number of factories 
| registered was 237,293, which was 1416 less 


than in 1951. Sir George Barnett’s introduction 


' to the report includes a review of industrial 


developments during the year. It comments 
on the fact that mechanisation of plant, and in 


| particular mechanical handling, continued to 


receive attention in all kinds of industry. 
Furthermore, the number and variety of elec- 
tronic appliances in industry continued to 


' increase rapidly, and both manufacturers and 


users recognised that much thought was necessary 
on the problem of the adequate training of 
personnel to maintain this kind of equipment. 
Dealing with safety in factories, the report says 
that in 1952 the numbers of fatal and non-fatal 
accidents, 792 and 176,718 respectively, were the 
lowest recorded since the Factories Act, 1937, 
came into operation. It is thought that the 
slight recession in trade may have had some 
bearing on this, though a reliable guide to the 
progress achieved is given by the reduction in 
the accident rate, from thirty accidents per 1000 
persons employed in 1937 to 22-5 per 1000 in 
1952. The report says that whilst welcome 
reductions have been reported in many categories 


of accidents, these results could not be improved 
' upon or even maintained without constant 


endeavour. The only groups to show an increase 


' were the two transport categories, railways and 


other vehicles, and it is pointed out that the rapid 
growth in the numbers of mechanically propelled 
vehicles of all kinds has presented factory 
occupiers with problems calling for careful 
attention. The most striking reduction has 
occurred in accidents caused by power-driven 


' machinery, where the rate per 1000 persons 
| employed dropped from 5-91 in 1937 to 3-71 
' in 1952. Transmission machinery produced, in 


1952, less than half the number of accidents that 
occurred in 1937. On the other hand, accidents 
at prime movers almost doubled in the same 
period. The report says that the steady increase 
in this category was clearly unsatisfactory, and 


' that the safeguards of plant should receive 


much closer attention on the part of factory 
managements. 


Ten-Car Trains on the Southern Region 
THE Southern Region of British Railways has 


now brought into effect the first stage of a scheme 
for the introduction of ten-car trains on its 


_ suburban routes from Cannon Street and Charing 


Cross. This. scheme to relieve overcrowding 
of certain morning and evening business services 
is being carried out in four stages, the first of 
which, between Charing Cross and Dartford via 
Bexleyheath, was introduced on June 14th. 
To make possible the introduction of these ten- 
coach trains the platforms at twenty-five stations 
have been lengthened. To provide space for 
these platform extensions it was necessary to 
alter the tracks and connections at fourteen 
stations, and this work was particularly extensive 
at Charing Cross, London Bridge, Orpington, 
Blackheath, Dartford, and at the Metropolitan 
Junction between Waterloo and London Bridge. 
At Slade Green five new berthing sidings have 
been laid in on the up side of the line and the 
connections of the nine sidings into the carriage 
inspection shed completely remodelled at the 
London end. Other alterations at Slade Green 
include the extension of the carriage inspection 
shed by 82ft and the lengthening of the inspection 
pits. At Dartford the extension of four electrified 
berthing sidings involved the excavation of some 
26,000 cubic yards of chalk and the construction 
of a concrete facing wall. To provide for the 
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longer trains eleven new two-car units have been 
built. These new cars, combined with the existing 
eight-coach trains, will give an increased seating 
capacity of 186 passengers per train. 


Fire Research Report 


THE report of the Fire Research Board 
for 1953 has now been published. In it 
the chairman, Sir George M. Burt, comments 
on the increased interest shown by other 
countries in the work undertaken at the Fire 
Research Station, Boreham Wood, Herts. 
Study of the behaviour of building materials 
when subjected to fire, the carrying out 
of experiments on flammability and experimental 
studies of methods and media for extinguishing 
fires has continued during the year. With the 
co-operation of the Fire Brigade of the City of 
Birmingham full-scale trials have been made of 
the effectiveness of water jets and sprays in 
bringing fires under control. Basic studies have 
covered such subjects as the spontaneous heating 
and smouldering of materials, and work has 
continued on dust explosions. The report states 
that it is now possible to extinguish fires in 
petrol storage tanks by introducing foam into 
the tank through the supply lines existing at the 
base of the tanks. These lines are unlikely to be 
damaged in the early stages of the fire, a short- 
coming of foam applicators placed at the top of 
the tank. The foam reaches the surface at low 
velocity and does not disturb the surface of the 
petrol or any existing foam layer in the way that 
can happen with top application, particularly if 
the foam falls some distance in reaching it. The 
technique has already been used successfully in 
oil tanks, the best results being achieved with 
foams of an expansion much lower than that 
given by the normal branch pipe. Foams of a 
higher expansion absorbed too much petrol 
during their passage through the tank, and 
although they controlled the main fire, on 
reaching the surface a “ foam fire ’’ developed 
in the petrol which had been picked up by the 
foam itself, and this fire gradually destroyed the 
foam. On the other hand, foam of a very low 
expansion drained too rapidly to form an en- 
during protective layer on the surface of the petrol. 
The study of the fire resistance of prestressed 
concrete beams, the effect of fire on prestressing 
wires and on the crushing strength of concrete 
at high temperatures has formed another 
important part of the research programme, and 
is fully dealt with in the report. The analysis of 
annual fire statistics carried out by the station 
is providing valuable information about many 
kinds of fire and their causes. This information 
is being used in the study of the effect of the 
introduction of non-traditional methods of 
house building on the fire situation in this 
country. Whereas earlier reports indicated that 
some innovations in building construction had 
been responsible for a more rapid development 
of fire, it is now apparent that corrective measures, 
to which fire research contributed, have been 
successful in reducing the rate of incidence of 
serious fires. Carelessness or ignorance is 
believed to be responsible in some measure for 
about half of the fires which occur in dwelling- 
houses each year. 


Survey of Steam and Power Usage 

Last year the Ministry of Fuel and Power 
initiated a survey of steam and power utilisation 
in industry in an attempt to estimate the poten- 
tialities for the extended use of back-pressure or 
pass-out engines in the generation of power. 
The results of this survey have now been embodied 
in a new section of the Ministry’s Statistical 
Digest for 1953, published this week. The 
information gathered in the report includes the 
amount of fuel used for steam raising, the use of 
steam for different purposes, the distribution of 
the steam load, the type, size and age of the 


boilers in use and engines installed, the produc- 
tion of mechanical and electrical energy, and 
the amount of electricity purchased. The survey 
was limited to the larger establishments, question- 
naires being sent only to those believed to be 
using more than 2000 tons of fuel a year. There 
are approximately 4600 such undertakings with 
a total fuel consumption of 63,000,000 tons a 
year. The return was a voluntary one, but 84 
per cent of the questionnaires were completed. 
Although the establishments contributing to 
the survey account for only 12 per cent of those 
consuming more than 100 tons of fuel a year, 
they cover 73 per cent of the total fuel consumed. 
Thus, for such matters as the amount of steam 
produced the survey covers the greater part of 
the national total. Much of the information 
given has never before been available. This 
present report does not consider the possibilities 
of individual plants. Although it discusses the 
variable economic and thermodynamic factors 
involved in any estimates to be made, the report 
only aims to provide statistical information on 
which they can be based. It is thought, however, 
that by employing modern generating plant and 
using the lowest possible pressures for processing, 
as much as 10 milliard units could be usefully 
generated, existing plant contributing about 
one-third of this amount. Altogether about 
700 industrial establishments are expected to 
have a potential worth exploiting. 


Tin Research 


THE research work carried out last year by 
the Tin Research Institute, whose report is 
published this week, was concerned with the 
further development of alloys, tinplate, hot 
tinning and organotin compounds. Ina reference 
to the work on electrodeposition mention is 
made of the use of tin-lead and tin-antimony 
as overlays on bearings, and of the recent 
improved control and economy in the coating 
of tin on to aluminium by chemical displacement. 
It is stated in the report that the preliminary 
difficulties in operating the tin-nickel alloy (2 : 1) 
coating process commercially have now been 
overcome, and that with the tin-zinc (3: 1) 
coating process several plants of a semi-con- 
tinuous design and of ‘substantial size were 
installed during the year, largely for work on 
domestic refrigerators, and in the aeronautical 
and automobile industries. Work on tin-alu- 
minium bearing alloys has also made consider- 
able progress. Solid bearings containing 30 per 
cent tin alloyed with a strong aluminium matrix 
are undergoing trials on an Italian tramcar ; 
another alloy containing 20 per cent tin bonded 
to a duralumin backing is being used experi- 
mentally in some automotive engines, and a 
third alloy, containing 15 per cent tin can be 
bonded to steel shells, and trial bearings are being 
prepared for several automobile manufac- 
turers. It is stated that the fatigue resistance 
and the operation of these bearings has proved 
satisfactory in the laboratory, and no manufac- 
turing difficulties are envisaged. There was also 
developed a new alloy consisting of copper- 
manganese-tin, which is almost white, and takes 
a very high finish, and which it is thought should 
prove useful in the ornamental fields and in the elec- 
trical industry. In the organotin chemical com- 
pounds the tin atom is joined directly to a carbon 
atom, and by this special technique an almost 
infinite number of new substances can be made. 
It is only recently that the systematic study of this 
field has been undertaken and that practical 
uses for these compounds have been found. 
The use of dibutyltin compounds as stabilisers 
for polyvinyl chloride plastics is now firmly 
established and the current consumption of tin 
in plastics is measured in hundreds of tons a year. 
Researches on the trialkyltin and triaryltin 
compounds are still, the report notes, mainly 
in the laboratory stage. 
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Some Recent Swiss Hydro-Electric 
Schemes 


No. X—{ Concluded from page 882, June 18th) 


This series concludes with an account of a scheme on the Maggia River in Southern 
Switzerland, which will permit the comprehensive development of the river’s hydro- 


electric potentialities, totalling nearly 800 


million kWh annually, principally from 


three power Stations, with their associated works, including a seasonal reservoir 
at the head of the system. These new works include underground power stations of 
a novel layout, and an experiment to assess the possibility of employing an 
unlined tunnel under a head of about 150m. 


N Southern Switzerland, the Maggia 

River which flows into Lake Maggiore 
close to Locarno, is at present being exploited 
for hydro-electric power production by a 
series of three power stations, as shown in 
Fig. 45. The entire scheme has been under 
construction since 1950. 

There is a seasonal reservoir at the head of 
the system with the three power stations in 
series below it, with various subsidiary 
intakes and reservoirs. The first power 
station, Peccia, is intended for peak load 
operation, principally in the winter season ; 
the second, Cavergno, is for peak load genera- 
tion throughout the year and the third, 
Verbano, is for base load operation. Thus, 
the lowest stage of the scheme is the most 
profitable and yields the most power; it 
depended for its success upon the driving of 
the long free-flow tunnel (23km in length) 
from Cavergno to Palagnedra. The improve- 
ments in tunnelling technique and rates of 
progress which have been made during the 
past few years brought this apparently 
formidable task within the bounds of prac- 
tical economy, thus making the whole pro- 
ject more attractive. The principal data for 
the scheme are given in Table XI. 

There are no earlier works in the catch- 
ment, although it is a favourable one from 
the hydro-electric standpoint. One or two 
earlier schemes were prepared, but did not 
reach the constructional stage ; they closely 
resembled the upper stages of the present 
scheme, but did not include any proposal 
similar to the present lowest stage. 

The works shown in Fig. 45 have been 
built at a cost of the order of 300 million 
Swiss francs (about £25,000,000), including 
the cost of transmission. The transmission 
lines are also shown ;_ they are at 225kV, 
linking with an existing 225kV line at 
Riazzino and Lavorgo (this line is one of 
the first of a 225kV network proposed in 
Switzerland—the existing transmission net- 
work is principally at 150kV), and including 
the substation at Avegno. 

The scheme may be extended in the future 
by three stages of future works. The first 
stage would be a tunnel from S. Carlo to 
Peccia, built at about the tail race level of 
Peccia power station, to double the flow to 
Cavergno power station. The second and 
third stages would involve three dams form- 


ing reservoirs on the headwaters of two 
glacial streams above S. Carlo, with diversion 
works leading to two power stations, one at 
Robiei, the other at S. Carlo. These addi- 
tional works would yield mainly winter 
power. With their completion the economic 
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complete, and the four turbo-alternator set 
are in operation there. The upper works are gi 
a much earlier stage of construction and wij) 
not be complete until 1955. Nevertheless 
in the description which follows the scheme 
will be described starting from the head of 
the system, as this gives a more logica| 
sequence for the purpose of explanation. 


SAMBUCO DAM 


A plan and various cross sections of 
Sambuco dam are shown in Fig. 46. [i 
construction constitutes one of the majo; 
elements of the scheme, for it is a large 
structure, with a maximum height of 130m 
and a concrete volume of 770,000 cubic 
metres. Various dimensions relative to the 
dam and a key showing the site layout may 
be observed from Fig. 46. Sambuco dam 
is an arch-gravity structure, with a massive 
cross section, in keeping with the Swiss; 
policy in this respect which we have already 
commented upon. ~ 

The plant layout is 
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generally similar to 
other installations 
which we have already 
described. Aggregates 
are quarried upstream 
from the dam, where 
there is a deposit of 
moraine in the bed of 
the future reservoir. 
A road has been built 
along the right bank 
of the valley and a 
stock of aggregate is 
being accumulated 
just downstream of the 
dam close to the aggre- 
gate plant. From that 
plant, belt conveyors 
carry the graded aggre- 
gates (maximum size 
150mm) up to the con- 
crete plant, containing 


three 3 cubic yard 
mixers. Cement is 
brought by _ bicable 


ropeway from Rodi on 
the main Gotthard line 
(see Fig. 45) and stored 
in silos at the rope- 
way terminal. There 
is then a compressed 
air plant with a pipe- 
line passing through the 
access tunnel on the 
left bank (No. 14 in 








Fig. 45—Hydro-electric developments of the Maggia Kraftwerke 


exploitation of the catchment would be 
substantially completed, for the right bank 
tributaries are in general too small to allow 
further extension there, and the Melezza 
River above Palagnedra reservoir is in 
Italian territory. 

Verbano power station is now substantially 


TABLE XI—Hydro-Electric Development of the Maggia River 


Reservoirs 


Storage capacity, 

















Dam cubic metres x 10° 
ee Arch gravity, 130m high 62 
Palagnedra ... SS Ea Sin’'. Seay, “Gea! mae ahe abe ee: en, “Oe 4:8 
Power Stations 
Installed Gross Rated Power production 
Principal machines capacity, head, flow, 
MW metres cumecs Summer, Winter, Total, 
kWh 10° | kWhx 10° | kWh 10° 
a a Two horizontal Pelton wheel sets, each} 223-5 426 14-5 19 62 82 
with two turbines 
Ul ree ae! | 400 4:5 — as = 
Cavergno ... .| Two horizontal Pelton wheel sets, each} 2x 27-5 509 13- 103 107 210 
| _ with two turbines 
Verbano ... ...| Four vertical Francis sets ... 4x 25-15 297 44 314 188 502 
Total 436 357 794 























the legend) to the con- 
crete plant. This tun- 
nel is the sole access 
to the cableway head- 
masts and to the dam at the high level. 
There are three principal cableways for 
placing the concrete and one service cable- 
way. The maximum.rate of concreting is 
about 2000 cubic metres per day. 

The concrete is poured in blocks 25m wide 
extending across the dam in two or three 
sections. It is cooled with water flowing in 
pipes embedded in the dam. The construc- 
tion joints left on each side of the blocks 
are of zig-zag form, and grouting pipes are 
incorporated in them so that the construction 
joints may be grouted later on, when the 
*“* green” concrete has cooled to 10 deg. 
Cent. The form of the construction joints and 
the cooling pipes laid ready for the next lift 
of concrete may both be noted in Fig. 48. 
It is planned to start filling the reservoir in 
1955, and to complete the dam in 1956. 


A TUNNELLING EXPERIMENT 


The tunnel from Sambuco reservoir to 
Peccia power station will start from intake 
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1—Dam. 

2—Reservoir site. 

3—Cofferdam. 

4—Diversion tunnel (for construction) and bottom level scour 
culvert for completed reservoir. 

5—Middle level scour culvert. 

6—Spillway. 

7—Intake and tunnel to Peccia power station. 

8—Spoil tip for dam excavation and excess of fines from aggre- 
gate plant. 

9—Road to quarry. 

10—Stockyard for aggregates. 

1i—Washing, crushing and screening plant for aggregate, and 
screened aggregate stock. 

12—Belt conveyors from aggregate plant to concrete station. 

13—Terminal of cement ropeway from Rodi, with cement silos. 


works on the upstream face of the dam, as 
Fig. 46 shows, and will be 5-3km in length. 
We have already mentioned the importance 
of the long free-flow tunnel in the lower part 
of the scheme, so it may be mentioned that 
the tunnelling works generally have been 
carried out by conventional, modern methods 
of rock tunnelling and without undue diffi- 
culty. The maximum rate of tunnel driving 
recorded by the autumn of 1953 was on one 
of the adits of the free-flow tunnel, where a 
length of 21m had been driven in a day. 
Rates of driving of 200m a month have been 
averaged for the large free-flow tunnel, and 
300m a month for the smaller tunnels, so it 
will be seen that the progress of the work 
approximates to that now being achieved on 
some of the Scottish hydro-electric tunnelling 
works. The concrete lining for the lower-stage 
pressure tunnel (the only one completed so 
far that has required to be lined) was carried 
out at rates up to 300m a month, with 
movable steel forms and concrete pumps. 
There is, however, one aspect of the 
tunnelling work which promises to be of con- 
siderable technical interest. The completed 
tunnel from Sambuco to Peccia will be sub- 
mitted to a hydrostatic head of about 150m 
when the reservoir is full. At the present 
time hydraulic pressure tests are being 
carried out on three test lengths of this 
tunnel—one near the dam, one near the 
centre and one near the surge shaft—to 
determine how the unlined rock of the tunnel 
will behave when submitted to the 150m 
pressure head. The main aim of the tests 
is to ascertain the amount of leakage from 
the tunnel. If the tests prove satisfactory it 
is intended to leave the tunnel unlined, 
except in local zones of poor material. The 
tock through which the tunnel passes is of 





14—Access tunnel to concrete plant and cableways, with com- 
pressed-air-operated cement pipeline from cement silos to 
concrete station. 

15—Central concrete batching and mixing station. 

16—Roadway for transporting concrete skip from mixers to 
cableways. 

17—Cableways. 

18—Access tunnels. 

19—Workers’ camp. 


Sambuco Dam 


Maximum height of dam ... ... 130m 
Maximum width at base ... . 69m 
ee eee 
I eee 
Radius of upstream face at crest . 200m 


Fig. 46—Plan and cross sections of Sambuco dam 


good quality, as may be inferred from the 
remarks above. It consists of granite and 
gneiss and is generally free from faults and 
fissures. Should the unlined tunnel be 
adopted it will be the first time that an 
unlined tunnel has been used to carry water 
under an appreciable head. 

By last autumn a length of 0-4km out 
of the total length of 5-3 kilometres of the 
tunnel from Sambuco to Peccia had been 
driven, and progress in driving the tunnel 
from Peccia to Cavergno amounted to 2:2km 
(total length 6-3km). The various side 
stream intakes shown on Fig. 45 are also 
under construction, and the tunnels which 
they involve were then 10 per cent completed. 
All of the tunnelling work will be completed 
by July, 1955. 


PECCIA AND CAVERGNO POWER STATIONS 


The designs for Peccia and Cavergno 
power stations show considerable similarity ; 
the principal data for both of them are given 
in Table XI, and the diagrammatic cross 
section (Fig. 47) shows their general layout. 
The design of these power stations is based 
on the excavation of a single chamber of 
vaulted cross section, which is a good 
shape from the point of view of the 
stability of the rock. As will be seen, the 
main machine sets are situated in the 
centre of the chamber. The separate 
enclosures necessary for the valves and trans- 
formers respectively, which in other under- 
ground power stations, have involved the 
excavation of additional chambers, are 
formed by two substantial reinforced con- 
crete walls which run the full length of the 
chamber and carry along their tops the crane 
rails for the machine room crane. Thus a 
very compact design has been achieved, 
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CROSS SECTIONS OF DAM. 


... 770,000 cubic metre® 

. 62x 10* cubic metre’ 
(51,080 acre-feet) 

1460m above sea 


1370m 
1112 square kilo- 
metres 


Total volume of concrete ... ... 
Storage capacity of reservoir ... 


Maximum reservoir level ... 


Minimum reservoir level ... ... 0... «+ 
Catchment area supplying reservoir... ... 


Cement Ropeway Rodi-Sambuco 

a ee a gee ee ge . 7750m 
Rise in level, Rodi to Campolungo... ... 1404m 
Fall in level, Campolungo to dam site ... 883m 
Capacity IE ees ... 40 tonnes per hour 

The ropeway is in two sections, with a common driving station. 
Cement is carried in 750kg containers. Other material may be 
carried with a maximum load of 2000kg. 


within the diameter of about 27m of the 
chamber, and with consequent economy 
in excavation. The length of the cham- 
ber depends, of course, on the number 
of machines to be installed. At Peccia there 
are two pumps (see Table XI), which can be 
used in the summer to pump water from the 
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Fig. 47—Diagrammatic cross section of Peccia and 
Cavergno power stations 


tail-race up to Sambuco reservoir. They 
are to be placed at the centre of the machine 
room, similarly to the turbines. Four single- 
phase transformers will be installed in the 
power station, to form one three-phase, 
56MVA, 12/225kV group, with one stand- 


y. 

The table shows that the gross head for 
Peccia power station is 426m, which for the 
most modern practice is within the range of 
head suitable for both Francis and Pelton 
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Fig. 49—Excavation of rock ‘‘ dumpling ’’ at Peccia power station, after 


concreting arch 


turbines. Generally, the trend is to use the 
Francis turbine for higher heads, and it is 
encroaching on the domains of the Pelton 
wheel; for instance, at Fionnay power 
station of the Mauvoisin scheme, Francis 
turbines are to be installed under a gross 
head of 459m. There are various advantages 
which the Francis machine now offers under 
such a head. However, it will be noted from 
the table that both Peccia and Cavergno 
power stations have horizontal shaft turbo- 
alternator sets, each consisting of an alter- 
nator driven by two Pelton wheel turbines, 
one on each side of it. The power station 
layout described above, with the single semi- 
circular chamber, is particularly suited to 
these machines, which require low head- 
room and have relatively compact mechanical 
and hydraulic layouts. Thus the maximum 
economy can be obtained when they are 
used and the chamber size kept to a minimum. 

Peccia power station is shown under con- 
struction and in plan in Figs. 49 and 51; 
the general layout of the various access 
works, auxiliary installations, and so on, 
may be noted. It may be observed that the 
river has been diverted to allow the construc- 
tion of a small reservoir to give the necessary 
storage for adjusting the flow to Cavergno 
power station. The reservoir banks are being 
formed from the spoil from the tunnelling 
works, which will be compacted and then 
faced with concrete slabs. The power station 
tail-race has a connection with this reservoir, 
but also leads to an inverted syphon passing 
under the river bed to a reinforced concrete 
aqueduct, which crosses the flat land forming 
the bottom of the valley and then joins with the 
diversion tunnel to Cavergno power station. 


The layout of the power station includes 
the tunnel marked “ Corgello intake” in 
Fig. 51, which brings the waters of a small 
stream into the system. There is a small 
reservoir at the end of this tunnel, formed 
by enlarging the tunnel, and the water 
stored in it may be utilised as cooling 
water in the power station ; alternatively, 
it supplies the intake for the pumps. The 
tunnel leading directly into the bed of 
the river may also be noted. This tunnel 
will serve as an emergency discharge from the 
valve chamber. It is the practice in most 
underground power stations to provide such 
an emergency discharge where it can be 
utilised in the event of a failure of a valve, 
and thus prevent the machine room from 
being flooded. The tunnel also forms the 
discharge outlet of a siphon, leading from the 
tail-race close to the machine outlets. Should 
the tail water rise above a given level, the 
siphon will start to function and hence keep 
the tail-race level down to a given figure. 
The surge shaft layout is similar to that at 
Verbano, described further on. 

Cavergno power station is generally similar 
to Peccia. Its outlet works also include an 
inverted siphon, passing under the Bavona 
River, and an intake from that river to the 
free-flow tunnel of the lower stage works. 
It is expected that the first machines at both 
power stations will be in operation by July, 
1955. 


THe LOWER STAGE WORKS 


We now come to the lower stage works of 
the scheme, which are centred on the base- 
load power station of Verbano, and which, 
it will be recalled, are now substantially 
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Fig. 50—Palagnedra dam 


completed. Briefly, these works consist of 
the free-flow tunnel extending from Cavergno 
for a distance of 23km under the mountains 
on the right bank of the Maggia, and incor- 
porating intakes and intake tunnels from 
four subsidiary streams, in addition to the 
various subsidiary intakes at Cavergno 
indicated on Fig. 45 ; a reservoir at Palag- 
nedra in the Melezza valley, with storage of 
4-5x10® cubic metres (Fig. 50); a pressure 
tunnel from the reservoir; and the power 
station. 

Verbano power station is similar in its 
general layout to the Innertkirchen power 
station of the Oberhasli company, but it 
contains vertical-shaft Francis turbo-alter- 
nator sets. The maximum gross head is 
297m, and all four of the machine sets are 
now in operation. The tail-race, which leads 
into Lake Maggiore, is subject to fluctuations 
in level of about 10m, and a loss of head was 
avoided by the use of Francis machines. 

The control room of Verbano power 
station incorporates the complete control 
of all the water intakes from Cavergno 
to Verbano. Thus, in operation, the 
Palagnedra reservoir is now generally kept 
full, and any excess of flow is rejected 
at the side stream intakes, where there are 
no reservoirs, and spilling of water over the 
spillway of Palagnedra dam is kept to a 
minimum. However, a good degree of 
utilisation of water from the side stream 
intakes will be obtained when the upper 
works are in operation by making full use of 
the intakes and drawing down the reservoir 
to make up any deficiency, when Cavergno 
power station is not in operation. 

The four vertical-shaft Francis turbines 
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for 83m above the 
tunnel, which has a 
diameter of 3-75m 
(rated flow 44 cumecs) 
and is lined with 
steel from a_ point 
80m upstream from 
the surge shaft. At 
the top of the surge 
shaft there is an ex- 
pansion chamber. The 
throat between the 
surge shaft and the tun- 
nel consists simply of 
perforations in the steel 
lining of the tunnel. 
The tunnel continues 
in the same direction 
downstream from its 
junction with the surge 
shaft, until it joins 
the inclined pressure 


shaft ; a butterfly 
valve is incorporated 
between these two 


points to control the 
flow in the tunnel. The 
inclined shaft continues 
upwards, above its 
junction with the tun- 
nel, in the same straight 
line. Two manometers 
have been installed, 
one at the bottom of the 
surge shaft and one 
in the inclined shaft 
just above its junction 
with the tunnel, so 
that it will be possible 
to check the surge 
calculations under 








Fig. 51—Site layout at Peccia power station 


each have a rated flow of 11 cumecs at 
600 r.p.m. to give a rated output of 
25-1ISMW. The alternators are 32MVA 
machines, generating at 12kV. There are 
seven single-phase, 12/225kV transformers 
in the power station, grouped in two sets of 
three, each set being of 64MVA capacity and 
serving two turbo-alternator sets, with one 
standby transformer. The transformers are 
situated in chambers alongside the main 
machine hall, from which they may be sealed 
off by fireproof doors. The power station 
auxiliaries include a standby diesel generating 
set and standby batteries which are housed 
on the surface in a maintenance building 
erected beside the road running along the 
shore of Lake Maggiore. 

The power station has a false vault forming 
the ceiling of the machine hall, as is common 
practice with underground power stations, 
the enclosed space thus formed being used 
as a return duct for the air-conditioning 
system. The ceiling and walls of the machine 
hall are faced with asbestos cement sheeting, 
which has been selected as the most suitable 
noise-absorbing material for this purpose. 
Concealed lighting is also employed in the 
machine hall, giving it a pleasant appearance. 

We have already described the methods 
adopted in the design and construction of 
the inclined pressure shaft at Verbano, in 
Part IX of this series, where these shafts 
were discussed generally. It may be recalled 
that the anti-corrosive metal spray and paint 
treatment were applied to the steel liner of 
the shaft in the factory, and the liner sections 
were welded together in situ and the welds 
radiographically tested. The arrangement 
where the pressure shaft joins the tunnel 
closely resembles the method used at 
Innertkirchen (referred to in Part 1X). A 
surge shaft 11m in diameter rises vertically 


conditions of actual 
operation. A _ third 
manometer has been 
installed at the screens of the reservoir intake, 
to measure the head lost by the screens. 

The surge arrangements at all three power 
stations of the scheme are to be very similar, 
but there is an interesting point in the design 
of the Peccia surge shaft, where one of the 
side stream intakes leads directly into it. A 
circular weir is to be built round the peri- 
phery of the shaft, so that water will discharge 
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into it with the minimum of air entrainment. 
Model tests were carried out to ascertain the 
minimum depth of water which had to be 
present in the shaft to prevent air being 
carried into the tunnel, due to entrainment 
from the inflow over the weir. . 


SIDE-STREAM INTAKES 


The free-flow tunnel from Cavergno to 
Palagnedra reservoir has a length of 23km 
and is largely unlined. It is approximately 
rectangular in cross section, with a vaulted 





roof. In cross section it is 5m wide and 
Flow Intake Works 
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SECTION A.A. 
Fig. 53—Diagram7of side-stream intake 


3-3m deep to the springing of the vault, 
which is at about the normal surface level of 
the water in the tunnel. 

The various side-stream intakes of the 
scheme, several of which lead into this tunnel, 
have all been designed according to a series 
of hydraulic model tests, carried out to find 
the form of intake which would reject solids 
of the sizes rolled down by the rivers. These 
intakes make use of a principle that has been 
applied for this very same purpose, though on 
a larger scale and hence with some degree of 
difference, on other hydraulic works such as 
the intake to the Donzere-Mondragon power 
canal on the River Rhone. The principle is 
that a scouring action takes place on the 
outside of a curve of a river’s course. In 





Fig. 52—Valley of the Maggia River at the site of Sambuco dam 
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this case, however, the rivers are torrential 
in nature and the application was developed 
along the lines indicated in principle by 
the diagram, Fig. 53, after fairly extensive 
model tests. 

The diagram shows that a typical intake 
is situated on the outside of a bend in the 
river and that the pier on the downstream 
side of the intake sill projects somewhat into 
the stream. It will be seen that the greatest 
depth of water is at the sill, decreasing fairly 
sharply across the stream. The effect of the 
intake is then so marked that the surface 
level of the stream is much lower on the side 
away from the intake than it is at the intake 
itself. The result is that, while water is 
drawn in over the sill from the top part of the 
stream, a strong transverse current is induced 
at the bottom level, from the sill towards the 
inside of the bend. This current takes with 
it all the gravel rolled down by the river. The 
effectiveness may be enhanced by the addi- 
tion of a training wall on the inside of the 
bend, just upstream from the intake, and of 
course, the stream bed must be deepened, 
to the profile shown diagrammatically, close 
to the sill. The sand removal channels 
forming the next stage of the intake are of 
conventional design. 

The various side-stream intakes have 
capacities up to some 15 cumecs. The intake 
on the Isorno River has a capacity of 8 
cumecs ; on the Rovana, 10 cumecs may be 
diverted ; and at Cavergno 15 cumecs may 
be obtained from the Bavona River alone. 
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Thus, at times of high flow, three-quarters 
of the rated flow of Verbano power station 
may be obtained from the side stream intakes 
of the free flow tunnel. 

Palagnedra reservoir is formed by a 
gravity dam which rises to a maximum 
height of 72m, and is arched in plan. 
The entire crest length of 120m is utilised as 
a spillway and the spillway bucket at the toe 
is divided into two parts by a training wall 
in the centre, which diverts the spillway 
discharge away from the right bank into the 
bed of the river. There is a drop of about 
15m from the spillway bucket to the river 
bed, and the bottom part of the dam forms a 
plug in this steep and narrow part of the 
valley. 

On the right bank side there exists a former 
river bed, filled with alluvial deposits, and a 
cut-off wall has been built to seal it. The 
wall was built in stages of cellular concrete 
construction, in a trench, in a manner very 
similar to the cut-off wall of the Marmorera 
dam. 


Our thanks are due to the seven power 
companies listed in Part I of this series 
of articles, for their co-operation, which 
made possible the descriptions of their 
works. Our thanks are also due to the 
Schweizerischer Wasserwirtschaftsverband for 
its assistance, and to the consulting engineers 
for the Birsfelden scheme, Ingenieurbureau 
A. Aegerter and Dr. O. Bosshardt. 


Boiler Water Specifications 


By T. HENRY TURNER, M.Sc., M.I.Mech.E., M.I.Loco.E., F.I.M. 
The first stage of B.S.1. work undertaken at the request of Lloyd’s Register in 1942 


has been completed by the publication of two further specifications. 


Wide use of 


these is recommended to all boiler users. Periodical revision is envisaged, but these 
specifications are considered to offer a service unavailable a decade ago and 


greatly strengthen the control of boiler water treatment. 
boiler cleaning, repair and replacement, 
continued serviceability make boiler water control essential. 


Increasing costs of 
the requirements of fuel economy, and 
Corrosion and 


scaling of steam boilers can be prevented by disciplined routine control, using 


standard methods of boiler water sampling, analysis and treatment. 


The inter- 


pretation of test figures and the choice of suitable tests has now been facilitated by 
the production of this series of British Standard Specifications. 


NOTABLE stage has been reached 
An the work of the British Standards 
Institution on boiler water tests and treat- 
ment, which was commenced a dozen years 
ago. The publication of two more standards 
dealing with various aspects of boiler water 
treatment brings to completion the first 
part of the work suggested by the present 
writer in a paper to the Institution of Mech- 
anical Engineers.* The work consequently 
undertaken by the British Standards Institu- 
tion, at the request of Lloyd’s Register of 
Shipping, has resulted in the production of 
the following five standards. 

** Methods of Sampling Water Used in 
Steam Generation,” B.S. 1328 : 1946.—These 
methods of sampling water are fundamental to 
all and every kind of controlled boiler water 
treatment. They are applicable to natural 
raw water supplies, softened or otherwise 
treated waters, and also to concentrates taken 
from boilers. In the case of samples of 
boiler concentrates, the methods are satis- 
factory for boilers operating up to 500 1b 





* Proceedings of the Institution of Mechanical Engineers, Volume 
148, July-December, 1942, pages 74-88, “‘ Corrosion of Boiler 
Tubes,’’ by T. Henry Turner. See page 81: Recommendation 
(d) (1) “ Simplify and standardise boiler water control tests as 
much as possible, with the aid of yw boiler users, 
1.C.1., Ltd., and the British Standards Institution,”’ and also see 


Recommendation (d) (2) “‘ Use boiler water control tests as part 
of the normal routine for all boilers.”” A suggested outline for 
British Standard Specification for boiler water tests was also given 
on pages 82 and 84. 


per square inch, but may need modification 
for boilers operating at higher pressures. 
Only if engineers and chemists co-operate 
in using methods of sampling such as these 
will representative and reliable analyses be 
possible of the various waters which they 
have to control, namely, raw water, softened 
water, treated water, condensate, jet con- 
denser water, feed water, boiler water, and 
distillate. After service for seven years this 
standard is under revision and the Committee 
intends to widen its scope to be “ Sampling 
of Water Used in Industry.” The sampling 
of steam is also under consideration. 

“* Tests for Water Used in Steam Genera- 
tion” (Group A Control Tests), B.S. 1427: 
1949.—The main purpose of these standards 
is to ensure the maximum degree of uni- 
formity in the methods of making the tests 
and in the manner of expressing the results. 
Originally it was planned to tackle this 
portion of the work in three stages. 

(A) Control tests for which no laboratory 
is required: because in the early stages of 
the work one had in mind marine boilers. 

(B) Laboratory tests such as could be 
carried out by any normal works control 
chemical analysts ; and 

(C) Special tests for investigation purposes. 

The present standard covers the group (A) 
tests and it was published without waiting 
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for the completion of the other two groups 
which depended upon unfinished research 
work. However, the tests of this group (A) 
are of a simple character and can be per. 
formed where laboratory facilities are not 
available. The first part of the standard 
deals with the simple control tests and the 
second part covers some of the more difficult 
control tests. For the last five years ap 
editing panel has been working on more 
elaborate tests which may be required and 
these were issued to industry for comment 
in 1953 and more recently submitted’ for 
approval for printing as Draft British 
Standard for ‘* Methods for the Testing of 
Water Used in Industry.” 

“* Treatment of Water for Marine Boilers,” 
B.S. 1170: 1947.—This standard was 
intended as an introduction to water treat- 
ment for marine boilers. The severe condi- 
tions imposed by the war caused trouble and 
delay, particularly to cargo steamers, owing 
to leaky tubes and distorted furnaces. The 
defects were largely due to the accumulation 
of boiler scale which resulted from the 
— length of voyages in convoy, lessened 

acilities and time for repairs and removal 
of the scale, and from local dearth of replace- 
ment tubes, especially at ports abroad. 
Engineers accepted the advice that greater 
attention to well-established principles of 
boiler management combined with chemical 
treatment of boiler water on modern lines 
could reduce or completely remedy these 
troubles. The standard was therefore written 
under two heads, namely : 

(a) Engineering factors. 

(b) Chemical factors. 

It described the method of boiler water 
treatment by which scale and corrosion- 
forming salts are destroyed by alkaline 
reagents with or without the use of an 
organic coagulant. It was found to be 
convenient to divide the make-up waters 
into three classes and the boilers into water 
tube and Scotch marine types, when recom- 
mending the chemical treatments. The 
five appendices and, in particular, the 
appendix dealing with abbreviations, defini- 
tions, equivalents and conversion factors 
have proved most helpful. After service 
for seven years this standard is under revision. 

‘Methods of Sampling and Testing Boiler 
Water Deposits,” B.S. 2455 : 1954.—This 
standard is complementary to B.S. 1328 and 
B.S. 1427, which made possible for the first 
time the easy direct comparison between the 
findings of different samplers and analysts of 
boiler waters. In this case the object was the 
same, but it applied not to the waters, but to 
the large variety of deposits which are formed 
from the waters in the various parts of the 
equipment concerned with the generation 
and use of steam. They may be mineral 
deposits, sludge, scale, corrosion product, 
film or oily deposit... Here, however, one 
standard includes three sections in which 
the terms used are explained and methods 
are recommended for collecting and describ- 
ing samples of deposits for their chemical 
and physical examination, and for reporting 
the results obtained so that they may be 
uniformly interpreted. 

** Treatment of Water for Land Boilers,” 
B.S. 2486 :1954.—This standard is par- 
ticularly directed to the needs of opera- 
tors of steam generating plant, as used 
widely in industry and usually operated at a 
pressure not exceeding 250 lb per square inch. 
There are many relatively simple methods of 
water treatment, the use of which will ensure 
freedom from scale as well as protection of 
the boiler from corrosion. 

There are three appendices: (a) Some 
reactions involved in water softening pro- 
cesses ; (b) relationship between methods of 
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expressing hardness of water; and (c) 
glossary of terms. They will save the time 
of many users of these standards. 

Suggestions are tabulated for the chemical 
composition of feed water and boiler water 
for boiler pressures up to 250 Ib. per square 
inch and also between 250 Ib. and 600 Ib per 
square inch. Above that pressure it was 
thought to be premature to attempt stand- 
ardisation. 

These very helpful standards are the 
product of sub-committees and panels on 
which official representatives of the largest 
owners of boilers, such as the Admiralty, the 
British Electricity Authority, and British 
Railways, have served, together with official 
representatives of the leading chemical manu- 
facturers, water treatment chemists, marine 
engineering superintendents and boiler manu- 
facturers. In many cases laboratory experi- 
ments and check tests on boilers have been 
carried out in the numerous laboratories and 
plants associated with the members of these 
sub-committees and panels before they agreed 
to the final wording. In some cases the need 
for effecting a compromise between different 
viewpoints may have tended to make the 
final drafts more conservative than one 
would have liked. It should be stated, how- 
ever, Without any fear of contradiction that 
this series of British Standard Specifications 
has in some cases proved already to be 
invaluable to boiler users. They have done 
much to bring about a notable advance in 
the knowledge and art of practical boiler water 
treatment, which has been removed by them 
from many of the uncertainties of meaning 
which were common little more than a 
decade ago. 

It is well to recall that this series of B.S.I. 
recommendations grew. directly out of that 
serious threat to our national security which 
the corrosion of ships’ boilers, of both 
merchant ships and naval vessels in convoys, 
caused in the earlier years of the 1939-45 
war. The problem was taken to the Corro- 
sion Committee of the Iron and Steel 
Institute, where Dr. S. F. Dorey, F.R.S., 
asked that a memorandum submitted by 
the present writer should be given to the 
Institution of Mechanical Engineers as a 
means of directing urgent attention to the 
problem, and this was done. The standard 
for the treatment of water for marine boilers, 
which the British Standards Institution 
consequently hurriedly produced in wartime, 
was carefully worked over by a committee of 
engineers and chemists after the war and re- 
issued as B.S. 1170 in 1947. When seven 
years later the question as to whether that 
standard should be revised was considered, 
there was thought to be little in it that needed 
alteration, and it was found to be in use by 
the Ministry of Transport for the instruction 
of young marine engineers, who are taught 
to regard it as essential in their studies for 
their chief engineers’ tickets. To be on the 
safe side, however, the B.S.I. set up a new 
sub-committee of engineers and chemists to 
revise in the light of recent advances and 
changes what had already proved to be a very 
useful publication. 

Admiralty conditions of boiler operation 
are varied, but for many of their boilers 
ashore and afloat similar methods of boiler 
water control and chemical treatment have 
proved highly beneficial in keeping boilers 
clean and free from corrosion to a degree 
unknown with the former lime treatment.* 
During the decade in which these standards 
have been appearing boiler pressures and 
temperatures have increased and the British 
Electricity Authority has brought into 





* Proc, I.Mech.E. Vol. 160. July-December, 1949, pages 
Nite “* Marine Boiler Deterioration’’ by I. G. Slater and 
. L. Parr. 
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existence the scientific control of boiler water 
on a nation-wide scale. In France the 
S.N.C.F. has virtually abolished locomotive 
boiler repairs by the logical development of 
comprehensive boiler water treatment for all 
its steam locomotives. British Railways 
have approved in principle similar chemical 
treatments for their locomotive boiler waters, 
but because of incomplete application and 
lack of intensive control they have not 
yet caught up with the French, whose 
proved success in this direction has been 
outstanding. The Corrosion Group of 
the Society of Chemical Industry held a 
symposium on caustic cracking in steam 
boilers on November 20, 1952, as a result of 
which the formerly so-called caustic embrittle- 
ment mysteries are better understood. The 
symposium, which grew out of this B.S.I. 
committee work, was especially valuable 
because there is no scientific society espe- 
cially devoted to boiler water treatment. 

Boiler water treatment experts have no ac- 
cepted forum of their own. It may be timely, 
therefore, to direct attention to the question 
of how engineers, chemists, metallurgists, 
corrosionists and fuel economists should 
collaborate. They should do so in order to 
make known in the future to all boiler users 
the theories and practices which deserve 
recognition by boiler operators in order that 
their boilers and ancillary steam plant may 
be maintained free from boiler scale, corro- 
sion and priming and of maximum economic 
utility. The five standards referred to above 
show that the B.S.I. has carried out a far- 
reaching piece of practical industrial research 
which should lead to the widespread adop- 
tion of money and manpower saving, 
improved methods of boiler operation. This 
is perhaps not the expected function of a 
standardising body but the B.S.I. saw the 
need and offered its facilities. Voluntary 
work by many experts and public spirited 
firms met all other expenses and the success 
of this system of nation-wide instruction on 
technical subjects may seem to be obvious, 
It would still appear, however, to be desirable 
that the organisation required to take over 
the development of better boiler water con- 
trol and to ensure that the best advice is 
available to all types of boiler user be perio- 
dically considered. The subject should 
perhaps become the accepted field of a new 
specialist group of the Society of Chemical 
Industry or of the Institution of Mechanical 
Engineers so that a forum could be pro- 
vided and helpful publication aided. 

Boiler water specifications will be an 
essential study for engineers for many years 
to come despite the development of diesel 
engines, gas turbines and atomic energy. 
The very high pressure water-tube boilers 
of the most modern electricity generating 
stations will pose boiler water treatment 
questions at present beyond the scope of 
B.S.I. standards. But these standards and 
their appendices and definitions are already a 
great help to engineers, chemists and metal- 
lurgists. When the writer first built up a 
team responsible for the treatment of boiler 
waters, for the locomotives, ships, power 
house, works and hotels of the former Lon- 
don and North Eastern Railway, the hardness 
of the waters was recorded by various writers 
in no less than seven different manners and 
there was no accepted order and method 
by which chemists should record their figures. 
The decisions of these B.S.I. committees, 
of which the present writer has acted as 
chairman, since the death of Dr. Guy 
Bengough, F.R.S., ten years ago, have led 
to the general use of methods ot sampling, 
of analysis, and of setting out the chemists’ 
reports, which greatly facilitate the com- 
parison of one report with another. 
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The abbreviations, conversion factors and 
terms used in the treatment of boiler water 
set out in Appendix D of B.S. 1170 have 
already saved many chemists and engineers 
hours of work. The glossary of terms set 
out in Appendix C of B.S. 2486 pub- 
lished this year should help those in 
charge of the many boilers which provide 
the motive power for most industries in this 
country. So will also the neat summary of 
reactions involved in water softening pro- 
cesses given in Appendix A of that standard. 

The British Standards Institution was 
pioneering when it set out to make available 
the best methods of sampling and testing, 
and methods of reporting analyses of boiler 
water deposits. The chemical composition 
and structure of boiler deposits vary in the 
same boiler according to its design and water 
circulation and temperature conditions. Now 
that the method of sampling, the method of 
preparing the sample for analysis and the 
methods of chemical and physical analyses 
are agreed engineers and chemists have for 
the first time common ground. The newly 
standardised method of reporting and inter- 
pretation of results will make the com- 
parison of boiler water deposits more readily 
possible. Once these methods of investiga- 
tion are fully adopted it will be possible to 
subject boiler water and boiler deposit 
analyses figures to subsequent Hollerith 
punched card statistical analysis. The fields 
for such statistical analyses of the causes 
and conditions of boiler failures are varied 
and possibly only the largest owners will be 
able to apply them, such as the British Elec- 
tricity Authority. There are, however, poten- 
tial users of these British Standards in war- 
ship, liner, tanker, tramp and trawler ; 
in railway ships, coastal shipping and dock- 
yard small craft with their high pressure 
water-tube, medium pressure water-tube or 
relatively low pressure Scotch marine types 
of boiler. On land these standards should be 
used by engineers for electricity generating 
stations, Lancashire boilers in works, laundry 
boilers, steam locomotives, diesel engine 
cooling water and the train heating boilers of 
electric or diesel locomotives. 

The fields in which this group of British 
Standards should be used with profit to the 
community and to the boiler owners are 
immense. The growing shortage and cost of 
labour for boiler cleaning and repair make it 
obviously desirable that the need for boiler 
cleaning and repair be abolished by the use 
of properly controlled boiler water treatment 
as made widely available by these B.S.I. 
publications. Much has been achieved in 
this direction during the last decade and 
owners of medium pressure and medium 
size boilers are now adequately informed. 
The standards have been less successful at 
the extremes. Scientifically controlled water 
treatment remains almost unknown to many 
engineers in charge of trawler and tramp ship 
boilers, laundry boilers and similar relatively 
small and low pressure boilers. The very 
high pressure water-tube boilers at the other 
end of the scale will still require to be regarded 
as experimental, so far as standardisation 
of their water treatment goes, for several years 
to come. 

The production of these British Standards 
has been a pleasant piece of team work in 
which engineers, chemists and metallurgists 
have given generously of their time and 
experience. All of them agree that they have 
learnt from their colleagues during their 
collaboration and that none of them could, 
unaided, have produced such useful com- 
prehensive and authoritative publications, as 
have resulted. If they are periodically revised 
their value should remain as long as boilers 
are used. 
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Hydrodynamic Lubrication of Roller 


Bearings 
By W. LEWICKI 


The classical theory of viscous flow is applied to elastically deformed surfaces in 
order to establish physical criteria for the existence of fluid wedge lubrication in the 
cylindrical roller bearing. Approximate algebraic solution for moderate to heavy 
specific load is given, according to which the Hertzian flats are set at an angle so 
that the pressure zone takes the form of a convergent fluid wedge, giving rise to a 
continuous fluid film of appreciable thickness independent of load. As a corollary 
approximate laws of rolling friction are deduced in terms of fundamental units. 


INTRODUCTION 


NTIL the present day the mathematical 

problem of rolling bearings has never 
been solved, algebraically or numerically, in 
exact terms of simultaneous hydrodynamic 
and elastic differential equations. However, 
an ultimate conclusion reached on the basis 
of the present approximate solution is that 
such an exact solution is not of any 
urgent need. It becomes apparent that 
some of the essential facts known about the 
lubrication and wear of rolling bearings can 
not be accounted for in terms of these 
classical theories at all ; with respect to some 
other facts such an exact solution would still 
be a rather hazy over-simplification, a long- 
winded one at that. For these ‘reasons it 
seems just as well to use the present approxi- 
mation, which at least is very concise. 

There seems to be a widespread belief 
(Michell, pages 213, 223, 235 ; Lane, page 
37; Clayton, page 26; Howlett, page 
137)* that no continuous fluid film can exist 
between rolling elements, even moderately 
compressed, a belief probably originated by 
Reynolds (1875) in his famous experiments 
with rollers on an,inclined plane. The fact that 
an electric current 
may pass between the 
elements of a rolling 
bearing or between 
gears is often taken to 
prove that the actual 
solid contact exists. 
However, the films in 
question are of the 
order of 10 micro- 
inches and a potential 
difference of few volts 
would easily precipi- 
tate field emission 
and cause a virtual 
disappearance of the 
electric resistance in 
the fluid layer by 
the so-called tunnel 
effect. Field emission normally occurs with 
an electrostatic field intensity in the neigh- 
bourhood of 10® volts per centimetre ; it 
can set on spontaneously at a much lower 
field strength by various causes, such as, for 
example, local concentrations of field on the 


Symbols 








b= Width of flats. ; 
c= Angle of convergence of fluid wedge. 
E=Young’s modulus. 
f= Force of friction. 
h= Lubricant film thickness. 
k= Constant of integration. 
K=(1/R, + 1/R;)/2, mean curvature. 
= Load per unit len; 
P=Hertzian specific (compressive) stress. 
p= Fluid pressure. 
R= Radius of curvature. 
Q= Volume rate of flow. 
S= Restoring (elastic) force component. 
t= Time. 
T=Total viscous drag. 
U=Surface velocity of rolling. 
V= Relative velocity of approach. 
x, Y, Z, a, l=Co-ordina' 
a=h,/h,, film ratio. 
8= Centre of pressure distance. 
n= Absolute viscosity. 
u=Coefficient of rolling friction. 
o=Poisson’s ratio. 
+= Fluid shear 
6= Angle. 





* Numbers refer to the pages of the references listed at the end 
of this article. 





surface asperities, electrostatic potentials 
induced within the lubricant by its motion, 
metallic dust or other lubricant contamina- 
tions. 

The belief in the non-existence of a con- 
tinuous fluid film between lubricated rolling 
surfaces is also supported on theoretical 
grounds by mathematical arguments such as 
the Michell’s (Michell, pages 299-301). The 
latter argument is reproduced here below in 
a slightly simplified form and its fallacy is 
shown by way of cross-checking the end 
formule. 

Michell’s Theory.—Consider two parallel 
rigid cylinders at a small distance apart with 
the interspace filled with an incompressible 
fluid ; the cylinders do not rotate or slide, 
but approach one another centrally under an 
external load, so that at some instant ¢ their 
relative velocity is V and their distance Mp 
(see Fig. 1 and the list of symbols). Then the 
differential equation 

d/(h® dp 

me @) +12¥=0 ee | 
describes one-dimensional flow with viscous 
effects predominating, provided that the 
length of the cylinders is sufficiently large, 
and the distance Ap sufficiently small, com- 
pared with the diameter. It should be noted 
that the equation (1) incorporates the prin- 
ciple of the continuity of flow through the 


relation 
=—dho/dt=dQ/dx (1a) 
Assuming constant viscosity this can be 
integrated directly to give 
dp/dx=—i2nVx/h®. . . . . (2) 


the flow being symmetrical. 

For the convenience of integration to 
infinity, suppose that the cylinders are 
replaced by infinite parabolic surfaces with 
the same radii of curvature at their apex. It 
can easily be shown that this does not intro- 
duce any appreciable error in this analysis, 
but makes it more concise. Now the film 
thickness is 


Rage ig ig ee so Sw sw 
Assuming p,, =0, and integrating to infinity, 
p=3nV/Kh? and pp=3ynV/Kh . . (4) 
The magnitude of external load is found by 
a further integration 


+o 
N= [pdx=30qV/AKh)i* . . . « (5) 


Knowing this the time of approach can be 
shown to be 


hy 
are 3 be 
t= Y= 
(6) 


This is where Michell ends his analysis and 
he draws his conclusions from (6). How- 
ever, eliminating V between (4) and (5), 


2N /[K 
Woh 2° er ee 


showing that the notion of the solid contact 
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under the assumed conditions relies in fag, 
on generating an infinite fluid pressure at g 
point. The latter being impracticable, jt 
makes it questionable whether a solid cop. 
tact is at all feasible. A further insight into 
the mechanism of what really happens can be 
obtained by way of examining the following 
specific case: two rigid cylinders of dig. 
meter 2in and 8in respectively are immerseq 
in a fluid of viscosity »=1 poise and loaded 
1000 lb per inch of their length. Time 
lapses for h'9>=10-in and peaks of pressure 
generated are calculated from (6) and (7) 
and shown in Table I below. 











TABLE I 
hg, inches | t1-», seconds Po, pounds per 
square inch 
107 0 16,000 
10-* 19x 10-* 50,00 
10-* 79 x 10-* 159,00¢ 
10-* 268 x 10-* | 504,00 








From the numerical values above it can be 
appreciated that long before the film can be 
regarded on some practical considerations as 
broken the concentration of pressure becomes 
such that no material substance can sustain 
it. This example makes it clear that the 
apparently slight elastic deformation in 
reality must be enough to prevent any such 
extreme unevenness of pressure distribution 
and to bring its maximum sufficiently down 
to make it more or less in line with the 
Hertzian specific stress ; it is a matter of 
common experience that the Hertzian theory 
is applicable to the case, and the Hertzian 
specific stress for steel cylinders in the above 
example has a moderate value of 81,000 Ib 
per square inch. 

Equations (5), (6) and (7) show together 
that when the curvature K is locally 
diminished by surface deformation the fluid 
pressure becomes more evenly distributed 
and the time of approach is lengthened. This 
is only a qualifying argument ; it becomes 
still more obvious and informative by way of 
a similar analysis for spheres: it can be 
shown that for spheres 








ty+9= 37 /2K3N . log, . h’g/to . (8) 
BOGEN ION 2%. « ss 3's 
Table II below shows the peak pressure 
TABLE II 
he, inches | t,~»9, seconds Po, pounds per 
| square inch 
10-2 0 | 200,000 
10-¢ 0-4x 10-* 2,000,000 
10-* 0-8x 10-§ 20,000,000 
10-* 1-2x 10-* 200,000,000 





generated and the time lapses in the course of 
approach for an equivalent case to the first 
example, with cylinders replaced by spheres 
of the same diameter and loaded to 1000 Ib. 

Spheres are seen to generate an extra- 
ordinarily acute peak of pressure and in 
view of the foregoing remarks the exceedingly 
short time-lapses found cannot correspond 
to reality in any reasonable degree of 
approximation. It is conceivable that the 
elastically deformed region or the so-called 
Hertzian pressure zone in actual fact acquires 
an inward curvature ; in this way a lens- 
shaped pocket of fluid would form, acting as 
a hydraulic cushion. The time lapses would 
automatically extend, beyond comparison. 

However, Michell uses the figures of the 
Table II as a direct proof that the lubri- 
cant film is pierced almost instantly on the 
application of a load. 

Other Theories of Gear Lubrication.— 
Earlier theories, such as Martin’s (1916), 
Karlson’s (1929), Gatcombe’s (1945, 1949) 
and Hersey and Lowdenslager’s (1950), all 
neglect elastic deformations ; they are all 
questionable on the same ground as the 
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Michell’s theory. More recent theories, such 
as, for example, the Clayton’s extreme 
presstire boundary lubrication theory (1950), 
seem to have grown from the concept al- 
ready discussed that the lubricant is almost 
entirely squeezed out from the contact zone ; 
they all imply a substantial surface wear and, 
of course, cannot tell why or when the state 
In point of 





3) 
jer 


nf 





Fig. 2 


| fact cases are known of gears having operated 


under fully loaded conditions for as long as 


| twenty years and yet still showing some of the 


original machining marks on their teeth, 
evidence of the virtual absence of surface 
wear. 

Only Weber, in his unpublished paper 


| (1949), not available when the present analysis 


was devised, gives some mixed solutions 


| (analytical and numerical) of the combined 
| hydrodynamic and elastic action from the 


standpoint of the classical theories. How- 


| ever, his results so far apply to exceedingly~ 


small loads, much below the region useful for 
rolling bearings and gears. 


APPROXIMATION PROPOSED 


In considering the case of cylindrical 
surfaces in the state of pure rolling (e.g. with 
no sliding present) for the constant viscosity 
and constant density lubricant the pro- 
cedure adopted is as follows :—At the outset 
the state of hydrodynamic and elastic 
equilibrium is assumed and its geometry 
is taken to be that of Fig. 2, whose 
parameters are then adjusted to fit the 
Reynolds and Hertzian equations. 

In the adopted frame of reference the two 
axes of rotation and the pressure zone are all 
fixed in space. It should be pointed out that 
the transition points between the flat and the 
curved surface are in fact quite imperceptible 
due to the smallness of b and they do not 
involve anything like the sharp edges shown. 

(a) Pressure Generated on Curved Surfaces. 
—The film thickness in the region adjacent 
to the flats is 

h=h,+ K(x*—I*) . (10) 
As the convergence c is very small, ordinarily 
of the order of 0-001, the above can be 
replaced by 

h=h,+ K(x*—6?/4) (11) 
without introducing any appreciable error. 
At the point x=/ the velocity of approach is 

V=Usin0,+Usin0,2KUb . (12) 

In order to make the differential equation 
(1) directly applicable assume that V is 
constant all along the curved surface. In 
other words, imagine for a moment that 
rotation Uis replaced by the translation V. In 
addition, take Q,=0, as in fact the flow 
caused by the assumed translation will be 
nearly symmetrical. These assumptions pro- 
duce the solution of (1) in the form equivalent 
to (4), namely, 


Py= 3yUb/h;? (13) 
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Using more exact methods it can be shown 
that (13) somewhat underestimates the magni- 
tude of pr. 

(b) Pressure Along Flats.—Replacing again 
the surface velocities by their relative 
approach component we have 


V=Usin 9,+ Usin6,=Uc . (14) 


The film thickness in the co-ordinate system 
of Fig. 3 being h=cx, the equation (1) gives 


p=12nU. (1/x—X/2x*+k)/c* (15) 


with dp/dx=0 at x=xXm. The constants of 
integration xm and k can be determined from 
the boundary conditions p.,=0 and the 
result (13). Actually, some suction is likely 
at x=x,, but ordinarily it should not greatly 
exceed | atmosphere (although theoretically 
up to about 900 atmospheres suction may 
develop), and it could not measurably affect 
the result when the mean pressure along the 
flats is of the order of 10,000 atmospheres. 

Introducing the notion of film ratio «=h,/h, 
and changing the variable to y=(x—a,)/b, 
the pressure within the film at any point 
along the flats becomes 


_ 3nUb{4a—3y(a—1)—2}y 
Phat D+ y¥e—D} 
giving a somewhat asymmetrical pressure 


distribution, with its maximum at y= 
(«—4)/(a#?—1), and so the extent of its 





(16) 





asymmetry being dependent on « alone ; an 
example is given in Fig. 7. 

The total load carrying capacity follows 
from (16) thus : 


a 12nU6%{loge— 


al 


(a—1)(7a+ 1) 
4a(x+ 1) 
h,*(«—1)* 





(17) 


the contribution of the fluid pressure dis- 
tributed along the curved surfaces being 
negligible ordinarily, say, when the Hertzian 
specific stress exceeds 50,000 1b per square 
inch. 
The centre of fluid pressure is found by 
method of moments thus : 
wm 
xy= N. S. pxdx (18) 
al 


Its distance from the mid-point of the flats 
being 8=xy—(a,+<a,)/2, it follows from (18) 
that it is 








12x41 f 4at+1 | atl 
i ree CoN acs . 
= (a—1)(7a+ 1) 
log«— Fala 3) 
(19) 


from which it is found that 8=0 when 
a=2-618. It can be anticipated that if there 
are no significant tangential forces on the 
flats this value of « is assumed spontaneously 
and as a matter of equilibrium ; it is note- 
worthy that the equilibrium state would 
then be independent of both y and U. 

(c) Tangential Force on Flats.—Fig. 4 
depicts the relative motion of fluid with 
respect to the surface of flats and so it is 
applicable whether the cylinders are thought 
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to translate centrally or to rotate. There is 
the relative outward flow both ways from the 
point along the flats where the fluid pressure 
is maximum (x=Xm). Hence there is a 
differential drag and the resultant tangential 
force is obviously small. 

Using the well-known relation += 
—h.(dp/dx)/2, valid for the laminar (vis- 
cous) flow in accordance with our assump- 
tions, and putting into it dp/dx from (15) by 









=a 
‘ 


etna 
Fig. 4 
differentiation, the total drag on one of the 
flats of Fig. 4 is 


(a—1)(4a+-1) 
a2 6U nb logx— ~ Qa(a+1) 


T= [vde= hal) 





(20) 


It is found to nullify at <=2-82; at «=2-618 
(i.e. when 8=0) it is negative, or, in other 
words, it is then directed to help the rotation. 

In order to analyse briefly the influence of 
T on the equilibrium value of « the following 
argument is used. 

The flattened portion of each roller (Fig. 5) 
is regarded as a non-inertial body of constant 
length, free to displace, but held in equi- 
librium by two opposed turning moments, 
namely, 8N and Sb/2, as shown in the figure. 
The S resolute of T is to be balanced by the 
non-viscous or normal pressure on the fiat, 
so it must be perpendicular to the flat ; the 
F resolute is chosen parallel to the end of the 
circular portion to balance the resulting 
tangential surface stress, on the assumption 
that there are no significant normal forces 
on the cylinders beyond their flats. From the 
Fig. 5 


S,=T tan 0,=76b/2R, ; S,=T tan 0,=7b/2R, 
(21) 


for the cylinder shown and the other, respec- 
tively. The two forces resulting are seen to 
be uneven; this should lead to a shift of one 
flat in relation to the other. However, for 
the purpose of an overall effect on the con- 
vergence c it is assumed that the effective 
mean force 


S=S,+S,/2=TKb/2 . (22) 


acts equally on two flats. Hence, our equi- 
librium condition becomes 


Sb/2=TKb?/4=3N (23) 
On substituting for 7, 5, N, and ordering 


4(a*— 1)(12«%+ 1)+ Khy(a—1)*(4a+1) _ 
2a(20?+- 80+ 3)+ Khy(a2—1)(a—1)x 
(24) 


which gives the equilibrium value of «. 
However, the non-dimensional factor Kh, 
is exceedingly small, usually of the order of 
10-5, and the terms containing it-can be 
omitted without affecting the result in its 
fifth decimal place; if this is done the 
equation (24) becomes identical with the 
numerator of (19) =0. Hence, the previously 
found equilibrium value of « remains valid. 
(d) Criterion for Validity of Approximation. 
—It is postulated that for a bulk state of 
equilibrium not only the mean fluid pressure 
should equal the mean compressive stress 
along the bounding surfaces, but also their 
respective maxima should equal. In other 





4log,«— 
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words, the ratio maximum/mean fluid 
pressure should, in the present analysis, 
equal the Hertzian coefficient 4/7. 

From (16), for «=2-618, 


25) 
and from (17), again for «=2-618, 
mean== N /b=0- 6284 yUb/h,? (26) 
hence their ratio 
Pmaz!Pmin= 1+2756 (27) 


which agrees with the Hertzian coefficient 
to 0-0025. In the present circumstances it 
is a very good agreement, which upholds 
the original assumption of straight flats. 
Fig. 7 shows the two curves superimposed ; 
the Hertzian stress distribution being sym- 
metrical, the asymmetrical curve is the fluid 
pressure distribution calculated from (16) 
for «=2-618. 

(e) Minimum Film Thickness.—For cylin- 
ders in a dry contact the maximum (specific) 
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Fig. 5 


compressive stress is, according to Hertz, 


P=Dinaz= KbE/4(1—o?) (28) 
Combining this with (16), we have 
h-i-ta1, ) (29) 


This is an interesting result ; it shows that 
the film thickness is (approximately) inde- 
pendent of load. It can be understood why 
it should be so; an increase of load will 
widen the elastic impression, thus providing 
an extra viscous resistance to outflow with 
which to counterbalance the added external 
impulse to outflow. It appears from (29) 
that the two effects exactly outbalance one 
another, and so have no effect on the film 
thickness and the film ratio. 

The formula (29) is illustrated by the 
following numerical example : two heavily 
compressed steel cylinders are rolling against 
one another without sliding, the lubricant 
having a constant viscosity of 1 poise ; 
elastic constants taken for steel are, the 
Poisson’s ratio o=0-3 and the Young’s 
modulus E=30-10°lb per square inch. 
Surface velocity and diameter of the cylinders 
are varied while the ratio of the diameters 
is kept constant at 4:1. The calculated film 
thickness (29) is tabulated below. 


TABLE III—Minimum Film Thickness, Microinches 











Surface | 
velocity, Diameter of the smaller cylinder, inches 
metres per | 1 
second | 200 | 20 | 2 | 0-2 0-02 | 0-002 
| | 
50 | 667 | 211 67 - aw eek A 2 
5 ee a eae 1 
0-5 67 ae i 2 ee ee ae ae 
4 eo i 2 . 1.2 1 | — _ 


005 | ao 2 1 





(f) Coefficient of Rolling Friction —When a 
cylinder rolls on a flat surface without 
sliding and the external driving force f is 
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applied to the axis of rotation as shown in 


Fig. 6, the solution in terms of normal forces, 
Or pressure, is 


f=cN+ [p sin pdy=cN+ 2K [ pxdx . (30) 


2 2 


Applying f along the interface and fixing the 














axis of the cylinder in space, the solution in 
terms of viscous drag is 


f=2Tp+2Te . (31) 
The integral of (30) is readily identified with 


To= [ xdx=3Ub/h, (32) 


2 


This, incidentally, leads to an interesting 
result, 
cN=Tc+2Tp (33) 
From Fig. 2 we have 
c=(a—1).h,/b (34) 
Substituting for N, 7;, c, from (17), (20) and 


(34), and ordering we have, in either case 
identically 


127Ub flog, x 3 
f= - 8. 


hk, le—-1l 2@+DJ 


The coefficient of friction can be defined 
approximately as 


(35) 





ior 3 ) 

~f_Ja-1 2Ae+l)| 

t= loge “Tati [° so . eS 
| 28s 4a(x+ 1) 


Substituting for c, h, b, from (34), (29), (28), 

and reducing the function of « to a constant 

by putting «2-618, we finally have 
-1:541 /UnKE 


.=—_—— 


P 1—a? 





(37) 


It is worth mentioning that if the above 
reasoning is somewhat perfected by adding 


I 





y 
Fig. 7 


the deflection of the plane the result (37) is 
obtained in a more roundabout way. It can 
easily be shown that (37) is also valid for the 
case of two cylinders rolling against one 
another. 

The formula (37) is illustrated by the 
following numerical example: a heavily 
loaded cylinder of steel 2in in diameter rolls 
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along a steel plane; the lubricant has a cop. 
stant viscosity of 1 poise and the clastic 
constants for steel are the Poisson’s ratio 
o=0-3, the Young’s modulus E=3: {0 jp 
per square inch. Rolling velocity and the 
Hertzian specific stress are varied and the 
coefficients of rolling friction found from (37) 
are tabulated below. 


TABLE 1V—Coefficient of Rolling Friction, Per Cen 


a — ——. 


Hertzian | 




















Rolling velocity, metres per second 

specific 

stress, pounds | ——— 

per square inch | so} 65 | 0:5 0-05 | 0-005 
50,000 2:10 | 0-67 | 0-21 | 0-07 | 0-02 
100,000 1-05 0-33 | O-11 0-03 | 0-01 
150,000 0-70 | 0-22 | 0-07 | 0-02 | 0-01 
200, 0:53 | 0-17 | 0-05 | 0-02 | 0-04 
250,000 0-42 | 0:13 | 0:04 | 0-01 | ~— 
It is noteworthy that Buckingham’ 


empirical formula for the friction loss in spur 
gears of steel, which he incidentally ascribes 
to the sliding ‘friction, 


0-0 _ 

o3{ Sonar, +0-002V7,| . (38) 
is seen to contain the square root of sliding 
velocity V,. However, V, being in a given 
gear proportional to the rolling velocity and 
the exponential term being negligible for 
medium and high operating velocities, Buck- 
ingham’s result is seen to be closely related 
to (37). 

Conclusions.—It follows from the preceding 
discussion that in terms of the classical 
hydrodynamic theory the lubricant film 
virtually cannot be pierced through over- 
loading or overspeeding ; if in practice this 
does happen, the cause is foreign to these 
theories. There are, of course, many other 
well-known facts and clues pointing to the 
domain of heat effects for the solution of this 
apparent anomaly. 

Provided that heat effects are kept suffi- 
ciently down, the grain size of the surface 
asperities decides whether or not the state of 
complete lubrication exists ; it should not 
exceed, say, a half of the film thickness found 
from (29). It is quite probable that most of 
the successfully lubricated machine elements 
do actually operate on the principle of com- 
plete fluid separation, although the funda- 
mental cause of success might have been 
introduced unconsciously or else empirically 
and as a matter of chance. 

It is remarkable how slowly the film thick- 
ness varies over so wide a range of diameters 
(see Table III) and how relatively thick the 
film is with small diameters. It appears that, 
on the whole, the smaller the diameter the 
easier it is to obtain a complete fluid separa- 
tion. This would explain, for instance, why 
needle bearings are often found more satis- 
factory than other types of rolling bearings. 

The variation of the coefficient of rolling 
friction is also exceedingly slow (see Table 
IV). This is probably why, since Reynold’s 
times (1875) it has often been taken for a 
constant. 
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Orient Liner “ Orsova ” 


The ‘“* Orsova,” which joined the fleet of the Orient Steam Navigation Company, 
Ltd., earlier this year, has completed her maiden voyage to Australia and back. 
A total of 681 first-class passengers and 813 tourist passengers are accommodated 
and the ship has a gross registered tonnage of 28,790. The service speed of the 
liner is 22-5 knots, and is maintained by propelling machinery consisting of 
twin-screw geared turbines of 34,000 s.h.p. taking superheated steam at 500 lb per 
square inch and 850 deg. Fah. from three water-tube boilers. 


HE Liner “ Orsova,” which was launched 
by Lady Anderson from the Barrow yard of 
Vickers-Armstrongs, Ltd., on May 14th of last 
year, completed trials earlier this year and 
sailed on her maiden voyage to Australia in the 
service of the Orient Line on March 17th. This 
ship is the second Orient liner to bear the name 
of ‘“* Orsova,”’ a name which is taken from a small 
town on the Danube near to the Iron Gate, and 
so the ship has as her badge a watergate re- 
sembling an heraldic portcullis. The twin-screw 
turbine-driven liner was built and engined by 
Vickers-Armstrongs, Ltd., and bears a family 
likeness to the “ Oronsay,”’ which was built at 
Barrow in 1951. Both ships have practically 
identical dimensions, but the latest addition to 
the fleet has a modified bow and cruiser stern to 
give a slightly greater overall length, while other 
noteworthy differences are the distinctive funnel 
and the complete absence of anything resembling 
a mast. 

“Orsova’”’ has been constructed under the 
survey of and to the rules and regulations of 
Lloyd’s Register of Shipping and embodies in 
her design the latest regulations of the Ministry 


an orlop deck in the three forward holds and 
also the tunnel top. There are eight decks for 
the passengers and crew with the first-class 
passengers occupying the ’midship lengths of 
decks “ rd “ j hg es og “ee D ” and aa aad and part 
of ““F” deck forward of the casing. Tourist 
passenger accommodation is located aft on 
“Cc.” *D.” “2” and “FF” decks and also 
takes in all of ‘“‘G”’ deck aft of ’midships and 
““H” deck aft of the engine-room, while the 
officers and crew are accommodated in the 
bridges and occupy the forward portions of 
“ ig “ gy “ | hag 7) F ” decks, “ G ” deck 
forward of ’midships and also the starboard side 
of “‘ E” deck abreast the engine and boiler room 
casings. 

Our photographs include an aerial view of the 
ship at speed and illustrations of the lounge, 
starboard galley, veranda bar, and dining room 
of the first-class accommodation, the tourist 
library and the laundry. 


First-CLass ACCOMMODATION 


A wide variety of cabins, for the 681 first- 
class passengers, are arranged on the various 
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tators, for whom there is also a covered balcony 
aft of the funnel, while sliding side screens give 
protection from the winds. Further aft and 
raised about 9ft is the quoit tennis deck. At the 
forward end of this deck is the grand stand, to 
starboard amidships is a table tennis room and 


General Particulars 


re aii . 722ft 9in 
Length between ‘ pene ie . 668ft 
Breadth moulded See aa . 90ft 6in 
Breadth maximum eS A ee 
Depth ~'ee men Mel 2) eo. 50ft 
Draught ... . Sie a SO a 
Service speed ... ... i 224 knots 
Trial speed ... ... 26 knots 
Refrigerated cargo, cubic feet 4,060 
Gross registered tonnage... 28,790 
Accommodation 
First-class passengers mo in eo 
Tourist “ B’”’ "class passengers EN nada aac! Mies Ca 
Crew - ramet nw Oe 


Prepelliae A Machinery 


Type : Lobe ne double-reduction geared Parsons turbines of 
Pametrada 

Normal power : 34-000 s.h.p. at 130 propeller r.p.m. 

Overload power : 42,500 s.h.p. at 140 propeller r.p.m. 

Astern power : 65 per cent of normal ahead power 

Steam supply : 500 1b per square inch gauge at 850 deg. Fah. 

Boilers : Three Foster Wheeler of controlled ene design 

Superheat range : 850 deg. Fah. down to 600 deg. F. 

Steam pressure : 525 lb. per square inch at capiiineter outlet 


Electrical Machinery 


Type of generators : Three W. H. Allen turbo-generators 
Rating: 1200kW, 220V d.c. 

Overload : 1500kW for two hours 

Emergency : Two W. H. aaa diesel-driven generators 
Rating : 100kW, 220V d.c. 


to port is the library. Right aft is the restaurant, 
which has glass divisions to form an ante-room 
and is decorated with coloured reproductions of 
pages from a scrapbook and is served from an 
adjoining kitchen. 


Right forward on “B’”’ deck and separated 
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of Transport. In conformity with the builder’s 
practice, and to take full advantage of the modern 
facilities and layout of the shipyard, welding has 
been employed throughout and sections of the 
structure, weighing up to 50 tons, have been 
prefabricated and lifted into place on the building 
berth. Riveting has been limited to the strength 
deck stringer angle and to the stiffeners of 
certain of the deckhouses. To compensate for 
the loss of support to the shell plating occasioned 
by the elimination of the floor connecting angles, 
due to the adoption of welding, longitudinal 
stiffeners have been incorporated in the bottom 
structure. Decks.“ D,” “E,” “F” and “G” 
extend for the full length of the ship and 
also “‘C” deck, except for a break aft of the 
forecastle, while “‘ A’ and “* B ” decks form the 
super-structure. “‘ H ” deck extends forward and 
aft of the machinery spaces, while ‘* J’’ deck forms 





decks, the majority being fitted with two berths, 
and a considerable number have private bath- 
rooms or showers attached. There are a total 
of eighty single-berth cabins, mainly located on 
“C” and “D” decks and one special two- 
berth flat. The cabin walls and fore and aft 
alleyways are lined with “‘ Vynide,” in pale 
shades, and in the alleyways slatted ceilings 
serve to hide all piping and trunking, while a 
total of 123 cabins are air conditioned. 

Sporting activities are catered for mainly on 
‘** A” deck, which has three separate areas laid 
out for games. Forward of the bridge there is 
the arena of some 4000 square feet, which has 
raised surrounds and protective windscreens, 
and aft of the funnel is the ’midship deck, which 
is designed as the social centre of the ship and 
equipped to stage open air cinema shows. 
Raised surrounds provide a viewpoint for spec- 


from the main deckhouse is the children’s play- 
room, sand-pit and a paddling pool. A lobby 
at the forward end of the deckhouse gives access 
to the promenade space to port and starboard 
and also to the lounge, which has woodwork in 
English ash and painted walls and ceilings with 
the main decoration consisting of a mural 
representing the outside of a boat-house. Double 
swing doors open aft on to a lobby from which 
other sets of doors lead to galleries, arranged on 
either side of the boiler casing, in which the 
predominant colour is that associated with that 
particular side of the ship. Pictures in the 
modern style form the decorations of the gal- 
leries, which link the lounge with the square. 
This space is arranged for dancing and has gay 
bunting curtains, sliding glazed screens and 
also includes a cinema projection room. From 
the square there is direct access to the veranda 
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A view looking aft in the tourist library on ‘‘ E’’ deck, showing the leather-covered seating arranged 
in bays along the deckhouse side 


bar which is laid out around the engine-room 
uptake and has glazed screens opening out on 
to a sheltered veranda deck. There are raised 
alcoves to port and starboard, separated by 
railings from the rest of the room which has 
walls partly panelled in elm and partly painted, 
while the principal decoration is a large photo 
mural enlarged from an old print. representing 
Sydney about 1848. 

On the deck below is the swimming pool and 
adjoining it is the tavern, which has a tiled floor 
and walls in plastic sheet decorated with tavern 
subjects and objects. The furniture is of teak 
and the cushions are covered with waterproof 
patterned “‘ Tygan.” Over 300 passengers can 
be seated in the dining room, which is on “ F” 
deck, and by the skilful use of panelled screens 
the open feeling of a large space has been masked 
to give the effect of a room within a room. 
Dark, mansonia and rosewood have been used 
for the panelling and for chairs in the centre 
space to contrast with the chairs and slatted 
panelling of the spaces at the sides which are in 
pink beechwood. The upholstery is of green 
leather and the room has brilliant-cut mirrors 
in shaped wood frames set in the dark panelling 
and a large mural depicting scenes representative 
of London. The slatted ceiling and panelling 
conceal acoustic material which is fitted to 
absorb the noise which inevitably arises. To 
starboard, curtaining and glazed doors are 
arranged to form a small separate dining room 
seating twenty-four, while a corresponding space 
to port serves as a children’s room and is panelled 
in beech. The dining room is air conditioned 
and the other public rooms which are air con- 
ditioned are the library, restaurant and lounge. 

A tee-form stairway rising from the dining 
room on “ F” deck to “A” deck and flanked 
by two lifts is the main access to the accommoda- 
tion and links the lobbies at the various levels, 
that at “C’”’ deck being the shopping centre. 
On the half-landings of the main staircase are 
murals of the four winds. Another stairway 
serves the forward cabins and extends from 
“F” deck to “ A” deck, while aft a stairway 
rises from “‘ E” deck to a lobby on “ C”’ deck 
whence wing staircases to port and_ star- 
peng provide ready access to “‘A” and “B” 

ecks. 


Tourist ACCOMMODATION 


_ Of the total of 813 tourist passengers, 278 are 
in two-berth cabins, 316 in four-berth cabins, 
and 204 in six-berth cabins arranged on three 
decks. The two-berth cabins are on “ F” and 
“G” decks and the four-berth cabins on “ G” 
deck, while the six-berth cabins are arranged on 

H” deck. As in the first-class accommodation, 
plastic wall covering in pale colours is used in 


the cabins and alleyways and the cabins are 
comfortable and well fitted. 

Considerable open space is available for games 
at the aft end of “ C”’ deck, where there is also 
a swimming pool. On the deck below is the 
square which is fitted with folding screens and 
painted in bright contrasting colours. The 
space is available for dancing, race meetings and 
other entertainments including the showing of 
films. Aft of the square is the veranda bar, 
which is curved to resemble the stern of the 
ship and has ingle recesses with built-in furniture. 
Panelling is in wide oak boards relieved in places 
with a patterned plastic in donkey brown and 
the furniture is arranged to give a feeling of 
intimacy, while the chairs are based on the 
traditional Windsor pattern. The library is 
placed on “‘E” deck and is designed also for 
writing and to act as a card room. On the long 
walls leather covered seating is arranged in 
small bays and in a centre space, screened at one 
side by a carved oak grille, are the book-cases. 
Aft on the same deck is the children’s play-room 
with its sand-pit, paddling pool and hinged 
weather screens. 

The lounge, which is on “ F” deck, extends 
for the full width of the ship and is comfortably 
furnished with settees and easy chairs, while the 
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centrepiece of the room is a large colourful 
decorative painting portraying a Cornish harbour 
scene. From the lounge, doors lead forward to 
the dining room, which is a large room, having 
a sound-absorbent ceiling and panelled in 
plastic, skilfully broken up by the use of glazed 
screens. Most of the tables are arranged to seat 
six or eight, but in the bays at each side of the 
room tables for four are arranged, in a style 
based on that associated with the old city chop- 
houses, with banquette seating. There is a small 
separate dining room to starboard for children. 

Wing staircases lead down from the games 
deck to the veranda bar and square on “D” 
deck and to the library on “ E” deck, and then 
continue as a centre stairway to give access 
to the cabins on “ F ” and “ G ” decks. Another 
stairway connects the cabins on “ H ” and “G” 
decks with the lounge, while a staircase further 
forward serves a similar purpose. Mr. Brian 
O’Rorke, assisted by Mr. John Wright, has been 
responsible for the interior decoration of the ship 
and has produced a scheme which, by the use of 
light and contrasting colours, has created in the 
ship a feeling of brightness and airiness. 

The decoration of the public rooms, stairways 
and entrances has been carried out by Waring 
and Gillow, Ltd., Hampton and Sons, Ltd., 
Trollope and Sons (London), Ltd., Maple and 
Co., Ltd., and H. H. Martyn and Co., Ltd., 
while the various floor coverings have been 
supplied by Rowan and Boden, Ltd., Durastic, 
Ltd., and Semtex, Ltd. All the cabin lighting 
fittings are of General Electric Company’s 
manufacture and Metropolitan-Vickers Elec- 
trical Company, Ltd., has supplied the fluorescent 
lamps and the emergency lighting in the public 
rooms. Bulls Metal and Marine, Ltd., has 
supplied the ship side and deckhouse windows, 
Henry Hope and Sons, Ltd., has supplied the 
windows for the lounge and the sidelights were 
manufactured by John Roby, Ltd. Holoplast, 
Ltd., supplied “‘ Decorplast ”’ veneers for panels 
and passageways. “‘ Warerite” plastics have been 
used extensively for the tops of furniture and for 
panelling, and Esavian, Ltd., was responsible for 
the folding screens, while the heat and fireproof 
insulation for piping, ventilation trunks and air- 
conditioned spaces was carried out by Newall’s 
Insulation Company, Ltd. 


Crew ACCOMMODATION 


Comfortable accommodation is available for 
the ship’s staff, single cabins being provided for 
the officers, while the crew are housed in single, 
double, four, six, eight and ten-berth cabins. 
On the second bridge deck are the suites for the 
captain and staff commander, while the cabins 
for the navigating officers are arranged on the 
first and second bridges. The cabins for the 
engineer officers are on the starboard side of 





The laundry at the aft end of ‘“‘F”’ deck. In the foreground is the calender machine and the 
illustration indicates the size of the compartment 
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““E” deck and include a suite for the chief 
engineer. There is a separate mess and sitting 
room, which are air conditioned, as are also all 
the inside cabins. There are a number of air- 
conditioned cabins for the leading hands on 
““G” deck and also an air-conditioned mess 
and sitting room, while on the same deck is the 
crew’s mess, also air conditioned. The petty 
officers’ cabins are on “‘E” deck forward and 
there is a recreation space for the crew on “D” 
deck under the forecastle. The aft bulkhead of 
the space consists mainly of hinged screens, 
which can be opened up in the hot weather so 
thatit isopentothecrewdeck. As forthe passenger 
accommodation, plastic material has been used 
for cabin and alleyway bulkheads. 


HoTeEL SERVICES 


The service rooms and galley are centrally 
placed between the first-class and tourist dining 
rooms on “ F” deck. All the cooking is done 
electrically in the one galley, which occupies the 
space between the engine and boiler-room casings, 
and is equipped with island oven ranges, the 
electrical load being about 900kW. The various 
food preparing rooms, dairy, bakery and con- 
fectionery and the butcher’s shop are arranged 
along the ship’s sides and around the boiler 
casing, and the equipment has been mainly the 
responsibility of Henry Wilson and Co., Ltd. 
A large and well-equipped laundry is located 
right aft on “‘ F ” deck and is able to deal with 
the ship’s linen and the passengers’ requirements 
up to about 5000 pieces a day. J. JL Lane and 
Co., Ltd., has supplied the laundry equipment, 
which includes washers, hydro-extractors, power- 
operated presses and a calender. Ironing rooms 
are provided within the accommodation to give 
additional personal facilities for the passengers. 

On the port side of “‘E” deck slightly aft of 
*midships is the air-conditioned hospital, which 
consists of three wards, a nursing ward, a surgery 
and a consulting room, while aft on the same deck 
is the self-contained isolation hospital. 

The ship is well served with lifts, there being 
a total of seven major units, all supplied by 
J. and E. Hall, Ltd. In addition to the two 
passenger lifts, already mentioned, there is an 
engineers’ lift, which links their accommodation 
on “E” deck with the engine-room. Two lifts 
connect the stores on “H” deck with the 
galley ; another is for expediting the handling 
of baggage down to the flat on “J” deck, and 
there is a lift for pantry service. The complete 
ventilation and heating system for the passengers’ 
cabins, public rooms, officers’ cabins and the 
crew’s quarters has been supplied by Thermotank, 
Ltd., and is arranged to maintain a temperature 
of about 65 deg. Fah. under automatic control. 
In addition to the Thermotank heating system, 
convector pattern electric radiators, manufac- 
tured by E. K. Cole, Ltd., are fitted in the first- 
class and officers’ cabins and the hospitals. 
Extensive air conditioning is provided in the ship 
for the comfort of the passengers and crew, and 
the spaces supplied include inside first-class 
cabins, library, restaurant, lounge, first-class 
and tourist dining rooms, certain officers’ and 
crew’s cabins, and messes, and the hospital block. 
The installations are capable of maintaining 
definite conditions of temperature and humidity 
in the spaces controlled through the medium of 
chilled brine, circulated through the air coolers, 
from a Foster-Wheeler steam jet refrigerator 
plant and a J. and E. Hall refrigeration plant. 


DECK AND AUXILIARY MACHINERY 


For working the cargo the derrick complement 
includes 5-ton derricks and a number of 10-ton 
derricks. They are operated by four 5-ton 
and sixteen 3-ton electric winches, and seven 1-ton 
topping winches, supplied by Clarke Chapman 
and Co., Ltd. This company also provided 
the warping capstans and the windlass with two 
capstan heads for handling the two 8-ton anchors. 
Brown Brothers and Co., Ltd., supplied the 
electro-hydraulic steering gear and also manu- 
factured the Denny-Brown stabiliser gear, which 
is fitted in a compartment, immediately forward 
of the generator room, on the tank top. The 
fins each have an area of 84-5 square feet with 
the main fins having a working angle of 20 deg. 
and the tail flaps 30 deg. to the main fins. The 
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equipment is designed to produce a righting 
force of 700 tons at 23 knots. 

For raising the lifeboats there is a total of 
eighteen Welin Maclachlan boat winches and 
the other winches provided include those for 
handling the main accommodation ladders, 
which are of telescopic design and constructed 
of aluminium alloy. In association with the 
telescopic ladders are aluminium alloy landing 
stages which are carried in the ship and which 
are designed to expedite the embarking and 
disembarking of passengers. 

In the refrigerating machinery space are four 
J. and E. Hall “Freon 12” compressors, each 
driven by a 180 b.h.p. Allen motor. Two 
of the machines are used for air-conditioning 
purposes and two for service with the refrigerated 
cargo holds and ship’s storerooms. Two machines 
are interconnected so that either of the cooling 
services can be augmented as required. There 
is also a small Freon unit for deep freeze 
purposes in the compartment. 

To deal with the sewage, the ship is provided 
with four sewage plants, supplied by J. Stone 
and Co. (Charlton), Ltd. ; two are fitted in the 
tunnel space, a third unit is located to starboard 
in the boiler-room, and the fourth is mounted 
to starboard of the refrigerating machinery space. 


NAVIGATION AND SAFETY EQUIPMENT 


Maximum safety at sea has been a principal 
consideration of the owners and _ builders. 
There is adequate subdivision and cross-levelling 
pipes are arranged wherever there are longi- 
tudinal watertight and oiltight bulkheads so 
as to assist in correcting any list caused by 
damage to a wing compartment. In conformity 
with the latest Ministry of Transport rules, 
fire screen bulkheads fitted with “‘ Dreadnought ”’ 
fireproof doors subdivide the accommodation 
into zones, and, in addition, further protection 
is afforded by installation of ‘ Grinnell” 
sprinklers, while all internal staircases are built 
of steel. There is an automatic fire alarm system 
and the holds and ’tween decks have a Pyrene 
smoke-detecting system, while the boiler-room 
has a Pyrene mechanical foam installation. 

Hugh McLean and Sons, Ltd., has supplied 
the steel lifeboats, which are carried under 
Welin Maclachlan gravity davits. The boat 
complement consists of six boats fitted with a 
motor and each accommodating 138 persons ; 
eight boats equipped with ‘“‘ Fleming ” gear, four 
to carry 145 persons each and four to take ninety- 
nine persons each ; two motor lifeboats to carry 
114 persons each ; two emergency boats, each 
accommodating forty persons, and one boat, 
with Fleming gear, to carry forty-eight persons. 

In the chart room and wheelhouse are to be 
found all the instruments required for the safe 
navigation of the ship, including Sperry gyro 
compass and automatic steering equipment, 
Kent clear view screens, rudder indicator, 
Chernikeeff log, Marconi echometer, compasses 
by Kelvin and Hughes (Marine), Ltd., Decca 
and Marconi radar equipment, and Marconi 
radio equipment, which will enable the ship to 
maintain world-wide communications. 





Automatic Alarm Radio Receiver 
for Marine Use 


A NEW form of automatic alarm receiver, 
designed to comply with the revised Post Office 
specification for the reception of the international 
radio alarm signal, has been developed and is 
being produced by the Marconi International 
Marine Communication Company, Ltd. This 
equipment is known as the “ Seaguard.” It is 
switched on when the radio officer goes off 
watch. It then maintains a reception watch on 
the distress frequency ; if the international alarm 
signal of twelve four-second dashes at one- 
second intervals is transmitted by a ship in 
distress within range, the ‘‘ Seaguard ”’ responds 
before the end of the fourth dash by actuating an 
alarm bell system which calls the attention of the 
receiving ship’s officers to the presence of distress 
signals. The radio officer, alerted by the alarm 
bell in his cabin, then returns to the wireless room 
and listens for details of the distress on head- 
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phones plugged into the receiver unit of the 
“ Seaguard.” 

The “‘ Seaguard ” consists of two main units, 
the receiver and selector, both housed in one 
cabinet. The receiver is of optimum Sensitivity, 
designed to ensure reception of alarm signals 
within a reasonable range without responding to 
transmissions from ships at too great a distance, 
It is pre-tuned on a frequency band of 490 to 
510 kc/s, which gives adequate coverage on the 
distress frequency of 500 kc/s while still allowing 
for the reception of alarm signals from a trans. 
mitter which may be slightly off tune in an 
emergency. Because of its comparatively high 
sensitivity it has been designed with an elaborate 
automatic dual gain control system to provide 
circuit precautions against response to heavy 
traffic in congested radio conditions or to pro- 
longed static, either of which, but for these pre- 
cautions, might cause the ‘“‘ Seaguard” to 
operate the bells in a false alarm. 

The selector is a discriminating  electro- 
mechanical timing system built to stringent 
physical tolerances, to ensure that no succession 
of signals closely approximating the alarm signal 
is permitted to actuate the bell system. A highly 
stable electronic oscillator provides the audio- 
frequency power for the phonic motor which is 
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Marine automatic alarm equipment] 
showing radio —_ and selector units withdrawn 
or 


the driving unit of the selector, and a system of 
cams, pawls and relays locks in progression on 
the receipt of each correctly timed and spaced 
dash. 

An incoming signal passed from the receiver to 
the selector energises the input relay, which in 
turn closes a clutch bringing the cam and pawl 
system into operation. If the signal is correct the 
first dash pawl engages at the end of 3:45 
seconds, and at the end of 4 seconds the space 
cam begins to rotate. After a lapse of 1-55 
seconds this cam closes a pair of contacts which, 
unless the next acceptable dash has begun, will 
operate a trip relay returning the mechanism to 
its datum position. Thus the required one 
second interval between dashes, within reason- 
able limits of accuracy, will not operate the trip. 
The -second dash, starting before the end of 
1-55 seconds, therefore actuates its pawl which 
engages and holds if this dash is also correctly 
timed. The mechanism continues to operate in 
a similar way through the reception of the third 
dash until, when the fourth dash has lasted 
3-45 seconds, the alarm relay is closed, completing 
the bell circuit and alerting the ship’s officers. 

Rejection of false signals caused by two of 
more stations transmitting simultaneously on the 
same level of volume and therefore producing 
between them long dashes is guarded against by 
extremely accurate timing. The “ Seaguard i 
designed to register very short gaps in trams: 









ie nna ots 















954 


of the 


units, 
N one 
tivity, 
ignals 
ing to 
tance, 
190 to 
”n the 
owing 
trans- 
in an 
high 
orate 
‘Ovide 
heavy 
) pro- 
 pre- 


to 


ectro- 
ngent 
>Ssion 
signal 
righly 
udio- 
ich is 





ne semen ter tconcoay 











































June 25, 1954 


mission down to less than 10 milliseconds and 
can therefore “see through” prolonged but 
slightly broken interference which would other- 
wise simulate, and be accepted as, one con- 
tinuous dash. The dash mechanism rejects any 
signal lasting less than 3-45 seconds or more than 
6:1 seconds, while the space cam, as stated 
earlier, trips the mechanism if any space is longer 
than 1°55 seconds. 

Although chance transmissions may combine 
to produce an acceptable first dash, engaging 
the first dash pawl, it is unlikely that the following 
interval will be correct; but if that should 
happen, and a second false dash starts before 
1-55 seconds have elapsed, the likelihood of 
further false dashes and intervals being correct 
becomes progressively more remote. As the 
selector is on the alert to trip and return to datum 
no false alarm will be given unless the inter- 
ference pattern throughout a period of 20 seconds 
is almost identical with the alarm signal. Such 
patterns of interference do, of course, sometimes 
occur, and false alarms are sounded, but it is 
considered that this is much more desirable than 
that a genuine distress call should be missed 
through the imposition of too narrow limits of 
acceptance. 

The “ Seaguard ”’ has its own built-in power 
unit and can be supplied for operation direct 
from ship’s 110V d.c. mains, using a small 
voltage dropping unit for 220V d.c. operation, 
or if to be run from a.c. mains, with an external 
transformer and rectifier unit. In compliance 
with regulations the supply for the alarm bell 
circuit is drawn from the ship’s 24V emergency 
battery. Any breakdown in either receiver or 
selector causes the bells to ring, and the lighting 
of one of two indicator lamps on the front panel 
shows which unit is at fault. A third lamp gives 
visual warning of the reception of the alarm 
signal, and a built-in meter provides facilities for 
checking the various feed currents to the valves 
of the receiver, 





Vertical Continuous Milling 


A PHOTOGRAPH we reproduce on this page 
shows one of the vertical continuous milling 
machines made by Adcock and Shipley, Ltd., of 
Ash Street, Leicester, which the company 
recently fitted up specially for the straddle 
milling of aluminium components. In it the 
usual rotary table is replaced by a special table 
incorporating hydraulically operated fixtures. 

This design of machine has a sliding head 
with a vertical adjustment of 34in, and in it 
the spindle is usually driven through a built-in 
variable speed pole-change motor and gearing, 
giving a range of speeds from 40 to 1100 r.p.m. 
The special machine has a single speed, 5 h.p. 
motor and the drive is transmitted through a 





Vertical continuous milling machine with special rotary table equipped with 
hydraulically operated work clamps 
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reduction gear box to give a constant spindle 
speed of 658 r.p.m., or the equivalent cutting 
speed of 1000ft per minute to the 6in diameter 
cutters used. 

The rotary table and work-holding fixture are 
arranged as one unit, and means of longitudinal 
adjustment only is provided for the withdrawal 
of the cutter from the work. The sliding head 
with its movement of 34in, provides sufficient 
vertical adjustment for setting the cutters relative 
to the work. 

The special table has two knee steadies and 
the hydraulically operated work clamps are 
supplied with pressure fluid from a separate 
motor-driven pump at the side of the machine. 

The oil supply is fed under pressure to the 
centre of the fixture and passed through radial 
valves to the radially disposed cylinders operating 
the clamping mechanism of the fixtures. One 
cylinder is used for each pair of fixtures. As 
the table rotates, pressure is applied, first to one 
end of the cylinder to clamp the component, and 
after machining oil is fed to the other side of the 
cylinder to release the component. In the load- 
ing and unloading position the component is 
lightly held by springs to retain it until the full 
clamping pressure is applied hydraulically. 

The question of swarf was given most careful 
consideration and the fixture has a conically- 
shaped top of sufficient steepness to prevent 
swarf lying on it. Rubber mouldings are used 
around the moving parts of the fixtures to avoid 
any small particles of swarf entering them A 
Dallow Lambert ‘ Dustmaster” acts as 
a swarf extractor to collect the majority of the 
swarf into a suitable container at the rear of the 
machine, 





Improved Range of Air Compressors 


DuRINnG a recent visit to the Birmingham works 
of Belliss and Morcom, Ltd., we were shown one 
of a range of compressors of considerably 
improved design which has now been placed in 
production. The particular model illustrated 
is one of 2000 cubic feet per minute capacity, 
compressing to 100lb per square inch at 375 
r.p.m. These machines are of the double-acting, 
two-stage, crosshead design, with capacities 
ranging from 500 to 10,000 cubic feet per minute 
at 80 1b to 1201b per square inch. A range of 
single-stage units incorporating the same modi- 
fications is also available. 

The essential modifications of these com- 
pressors lie in the design of the cylinders, valves 
and intercooler, the lower parts being generally 
similar to previous practice. Apart from the 
higher efficiencies obtained, each model is lighter 
and smaller than its existing counterpart and 
all are more easily maintained. 

The modified iron cylinder is cast in one piece 
with the "valve pockets 
in the cylinder barrel, 
thussimplifying the cylin- 
der covers, eliminating 
air. passages into the 
covers, and avoiding the 
possibility of water 
leaks. As the inlet and 
discharge valves are on 
opposite sides of the 
cylinders the correspond- 
ing passages are entirely 
separate, and any pre- 
heating of the cool in- 
coming air is eliminated. 
The air passages, which 
are entirely formed in 
the cylinder, have been 
carefully designed to give 
a streamlined flow, and 
this, in conjunction with 
the one-way movement 
of the air through the 
cylinder, results in mini- 
mum pressure loss. The 
arrangement of valves 
in the cylinder barrel 
enables the whole of 
the surfaces exposed to 
air compression to be 
effectively cooled, and 
adequate cooling can be 














Newly designed air compressor showing valve arrange- 
ment and cooler design 


arranged, also, all round the valve pockets. 

A simple piston of box design, which is 
fabricated in two halves and welded together, 
is fitted with “‘ Rowan” rings for long life, 
Metallic packings are fitted in the lower cylinder 
cover to provide an effective seal around the 
piston rod. 

The redesigned spring cushion valve is claimed 
to represent a considerable advance on other 
existing plate valves. It is effectively frictionless, 
can operate successfully with relatively high 
lifts, and has a_ very large _ effective 
through area for a given valve area. 

It is simple in design, has few parts, and is 
arranged for easy assembly and cleaning. It 
consequently obviates the wear experienced in 
guided valves, and ensures quick opening and 
closing with sustained tightness. The complete 
valve assembly is fixed in the cylinder by clamping 
the periphery of the valve seat; in this way 
possible seat distortion is avoided. 

The modified multi-stage intercooler is 
arranged with a single air pass and six or more 
water passes, the contraflow arrangement ensur- 
ing a minimum air pressure drop. The trunking, 
which can be seen in the illustration, ensures that 
the air is evenly distributed down the cooler and 
is a contributory factor to the high efficiency 
claimed for it. The tube stacks are easily remov- 
able from the body for cleaning. These improve- 
ments have resulted in brake horsepower inputs 
down to 18-5 b.h.p. per 100 cubic feet of free 
air per minute compressed to 100 Ib per square 
inch discharge pressure at sea level. 

The bed-plate and casing are robust castings 
with adequate inspection doors. The bed-plate 
forms also the oil sump, and is flat bottomed for 
easy erection. The guide in the casing for the 
crosshead slippers is a separate casting to facilitate 
manufacture and servicing. The main bearings 
are of tin-based white metal bonded to steel 
shells, and are designed not only for radial loads, 
but also for any thrust load that may be present, 
depending upon the kind of drive. 

The marine pattern crankpin bearing is of 
steel lined with tin-base white metal, and is 
adjustable. The crosshead bearings are also 
lined with tin-base white metal and are adjustable. 
All the bearings throughout the compressor are 
fully forced lubricated, including the crosshead 
slippers. 





Toot HoninG Macuine.—A small honing machine 
for bench mounting has been developed by Woodhouse 
and Mitchell, Brighouse, Yorks, to replace flat oil- 
stenes for sharpening scrapers, chisels, &c. This machine 
has twin circular oilstones 7in diameter by 14in wide, 
driven at 100 r.p.m. by a centrally disposed fractional 
horse power motor through reduction worm gearing. 
Pivoted work support tables can quickly and easily be 
set 7 facilitate honing of the tools to the required cutting 
angles. 
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Quenching Cracks 
THE Metals Research Laboratory of the 
Carnegie Institute of Technology, Pittsburgh, has 
undertaken a study of the incidence of quenching 
cracks in hollow cylindrical forgings, and results 
have already been published in several papers. 
A brief account of the conclusions is contained 
in a recent article on “‘ Quench Cracks in Wrought 
Steel Tubes,” by C. Wells.* The tubes ranged 
from 4-5in to 18-Oin in outside diameter and 
from 1-2in to 7-5in in inside diameter, and were 
from 80in to 300in long. Their composition 

fell within the following limits :— 


Per cent 
Carbon... . 0-25 to 0-5 
Manganese . 0-6 to 0-8 
Chromium .. 0-6 to2-2 
| = 0-7 to2-4 
Molybdenum... _..._... 0-25 to 0-5 
Vanadium ... ... Nil to 0- 


A preliminary study of the data obtained on 
thousands of quench cracks ing in com- 
mercial practice revealed the fact that at least 
2 per cent of all water-quenched tubes contained 
cracks. Radial cracks starting from the bore 
were most common. There were large differences 
in susceptibility to cracking among forgings from 
steels having essentially the same composition, 
made and treated in the same way, and the 
tendency to crack varied among tubes from a 
single heat. The problem thus became statistical 
in nature. Observation of the behaviour of com- 
mercial forgings was supplemented by a test of 
susceptibility to cracking developed at the 
Carnegie Institute of Technology.t Standard 
test discs, 64in external and 23in internal dia- 
meter and 4in thick, were notched on the bore 
before treatment. The minimum depth of notch 
required to cause cracking was taken as an index 
inversely proportional to cracking susceptibility. 
The deeper the notch required to cause cracking 
the less the tendency to crack. 

It was found that the major cause of quenching 
cracks, and very often the major remedy for 
them also, varied with differences in practice, 
but conditions affecting their formation were 
considered in detail and may be briefly sum- 
marised as follows :-— 

Ingot Size and Cross Section of Forging.— 
Susceptibility to cracking increased with increas- 
ing wall thickness of the forging, but ingot size 
and amount of reduction on forging were of 
questionable significance. It was suspected that 
Tesistance to cracking decreased with increased 
size of ingot and with decreased forging reduc- 
tion. 

Ingot Structure-—A poor primary structure 
and the presence of an excessive number of non- 
metallic inclusions were believed to be a major 
cause of cracks in quenched forgings, though 
many cracked forgings were practically free from 
non-metallic inclusions. Cracks frequently 
occurred in material from the region of the cone 
of solidification formed by the intersection of the 
dendrites growing from the bottom and from 
the sides of the ingot. 

Bore Defects and Surface Decarburisation.— 
Inclusions, hair-line cracks and forging defects 
at the bore were always found to be highly 
detrimental, but opinion about the harmfulness 
of decarburisation was divided. Rough machin- 
ing before treatment was desirable. 

Composition of the Steel—A high carbon 
content increased susceptibility to quenching 
cracks. No tubes with 0-26 per cent of carbon 
or less cracked when quenched to martensite ; 
and no tubes with 0-35 per cent or less cracked 
when quenched to a mixture of martensite and 
bainite. The detrimental effect of carbon was 
considered to be primarily due to its influence on 
the temperature of formation of martensite. 
Carbon lowers M;more than M, and so increases 
the M,—M, range in which martensite is formed. 
It seems that a given addition of carbon should 
increase susceptibility to cracking more than 
would a comparable addition of manganese, and 
manganese more than an equivalent addition of 

* Metal Progress, May, 1954, page 113 

+ Trans. Am. Soc. Metals, 1950, Vol. 42, page 206. 
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other alloy elements. Normal variations of com- 
position in a given grade of steel appeared to be 
relatively unimportant. 

Hardenability—tIn so far as increased harden- 
ability is accompanied by a lowering of M,, 
there is a tendency to conclude that increased 
hardenability increases susceptibility to cracking. 
Actually data from several sources have con- 
firmed the view that, if M, is not changed, harden- 
ability may be varied considerably without 
affecting the cracking susceptibility of steels 
quenched to martensite. 

Uniformity of Quench.—Tubes 74in outside 
and 2}in inside diameter and 110in long were 
hung vertically and arranged so that, on quench- 
ing, certain tubes had two neighbours, one on 
each side ; others had a neighbour on one side 
and others no neighbours. Tubes with no neigh- 
bours were found to be most uniformly quenched 
and cracked least frequently. Tubes that had 
one neighbour only were least uniformly 
quenched and cracked most frequently. 

Other Conditions of Heat-Treatment.—Increas- 
ing the austenitising temperature tended to 
increase susceptibility to cracking. A plot of the 
percentage of forgings cracked against the 
finishing temperature of the quench within the 
range 100 deg. to 500 deg. Fah. (38 deg. to 
260 deg. Cent.) showed that the probability of 
the occurrence of quench cracks decreased with 
increasing finishing temperature. This con- 
clusion was confirmed by laboratory experiments. 
Quenched tubes, while still warm, should be 
transferred to the tempering furnace if cracking 
between quenching and tempering is to be 
avoided. It was also confirmed that normalising 
before austenitising tended to decrease suscepti- 
bility to quench cracking. 

Many of the precautions which it is desirable 
to take against the occurrence of quenching 
cracks are self evident from the information given 
above. Provided that a suitable composition is 
being used, it is more logical to give full effect to 
such precautions before making any change. If, 
however, an improved composition is being 
sought, it should have carbon on the low side, 
a higher M, as well as My; and a smaller trans- 
formation range, a balanced alloy composition 
to ensure more than the minimum necessary 
hardenability and resistance to tempering, and 
mechanical properties needed to meet specifica- 
tion requirements and to perform satisfactorily 
in service. Two other methods of reducing the 
incidence of quenching cracks are recommended 
in the paper. One is the adoption of pre-bore 
quenching. This consists of quenching the bore 
initially for a certain time, followed by a simul- 
taneous quench of the bore and the outside 
surfaces. A pre-bore quenching time of about 
10 per cent of the total quenching time is 
tentatively recommended. The other method 
recommended as a successful remedy in appro- 
priate circumstances is a change from basic 
open-hearth to basic electric steel. 


Manganese-Carbon Ratio in Structural Steels 


STRucTuRES such as bridges, ships, storage 
tanks and pipelines are usually made of hot- 
rolled, semi-killed mild steel. For such purposes 
a low transition temperature from tough to 
brittle fracture is desirable, as it indicates that 
the steel is less likely to fail suddenly if exposed 
to low temperatures in service. Heat-treatment 
or complete deoxidation, designed’ to lower the 
transition temperature, would seriously interfere 
with production, and everything possible is 
therefore done to improve the steel in this respect 
by control of composition and of rolling pro- 
cedure. In this connection the work of Barr 
and Honeyman in 1947 will be recalled. They 
established the fact that in normalised steels of 
this type containing 0-10 to 0-23 per.cent of 
carbon increasing the carbon content raised the 
transition range and lowered the impact value, 
while increase in manganese content had the 
opposite effect. Thus, increasing the manganese/ 
carbon ratio lowers the transition range of the 
steel in the normalised condition. They also 
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showed that increasing the manganese/carbon 
ratio tended to give a finer grain steel as deter. 
mined by the McQuaid-Ehn test. 

A paper by F. W. Boulger and R. H. Frazier* 
has recently appeared describing work carried 
out at the Battelle Memorial Institute on the 
“Influence of Carbon and Manganese on the 
Properties of Semi-Killed Hot-Rolled Stcels,” 
Though tensile properties are also dealt with, the 
main part of the paper refers to an investigation 
of the influence of these elements on transition 
temperatures. They used induction furnace 
melted, semi-killed steels containing 0-14 to 0-34 
per cent carbon and 0-21 to 1-46 per cent 
manganese, hot rolled into jin plate at a finishing 
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Fig. 1—U.S. Navy tear test 


temperature of 1000 deg. Cent. There were five 
different carbon levels, each with a range of 
manganese contents. Their tensile properties 
are recorded but the main effort was directed to 
investigation of their transition ranges. As is 
well known, the transition temperature is de- 
pendent on the method of testing adopted and on 
the criterion used to define it. In this work use 
was made of the Navy tear test, in which the 
test pieces (Fig. 1) of full plate thickness are 
broken at various temperatures in a tensile 
testing machine. Each test includes the taking 
of an autographic load-extension diagram from 
which the work done up to maximum load and 
that required to complete the fracture can be 
separately calculated. The latter portion of the 
work done shows a sudden drop over a fairly 
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2—Effect of manganese/carbon ratio on the tear 
transition temperature of semi-killed mild steel 
(Boulger and Frazier) 


Fig. 
test 


narrow range of temperature, accompanied by a 
change in the type of fracture. The transition 
temperatures determined in this way are plotted 
in Fig. 2. The other test used was the Charpy 
impact test on specimens with the keyhole notch 
(2mm diameter, Smm deep) broken at different 
temperatures. The transition temperatures, 
defined as the temperatures at which the impact 
value was 20ft-lb are plotted in Fig. 3. Another 
set of transition temperatures based on the 
12ft-lb level is also given in the paper. In 
accordance with previous experience (to which 
reference is made), carbon was found to raise and 
manganese to lower the transition temperature 





* Journal of Metals, May, 1954, page 645. 
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by whatever criterion this was determined. For 
equai tensile strength, steels with the higher 
manganese/carbon ratio had the better notched- 
bar properties. Increasing the manganese/ 
carbon ratio also tended to refine the grain size 
of these steels, but the effect of grain size alone 
was not large enough to be important. While not 
denying that grain size might have an effect on 
notched-bar impact figure, the authors found no 
correlation between the notched-bar transition 
temperature and austenitic or ferritic grain size 
in the steels studied. 

There was a certain regularity in the effect of 
carbon and manganese which could be reduced 
to linear equations, containing appropriate 
coefficients for carbon and manganese contents, 





T T T T T T T 7 %¢ 


Tons per sq. in. 
© 223 - 268 4 
© 269 - 286 
« 268 - 357 


6 Ss 


—) 
T 


Charpy Transition Temperature 














from which the properties, including transition 
temperatures, of steels of this kind could be 
calculated. These formule are not reproduced 
here as a check on them showed that, although 
they represent the properties of the induction 
furnace steels studied with considerable accuracy, 
they are for practical purposes useless when 
applied to commercial steels with varying silicon 
and residual elements. These laboratory tests, 
however, provide a further confirmation of the 
now generally recognised importance of con- 
trolling the manganese/carbon ratio in structural 
steels and afford support to the recommendation 
made by Barr and Honeymanf that “ for ship- 
building steels the manganese/carbon ratio should 
be not less than 3-0.” 


Surface Cracking of Railway Wheels 


THE surface cracking or “ thermal checking ” 
of wrought steel railway wheel material is dis- 
cussed by H. R. Wetenkamp* of the University 
of Illinois in a paper to the American Society of 
Mechanical Engineers. The wheel has not only 
to support the weight of the car but also to act 
as a brake drum. The tread of the wheel can 
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spread they may have serious consequences. 
The importance of preventing the formation and 
spread of such cracks has long been recognised. 
The work described was undertaken to obtain 
a better idea of the circumstances under which 
thermal checking originates, and of the mecha- 
nism by which the cracks are formed. In inves- 
tigations at the University of Illinois the wheel 
to be tested, along with a flywheel, equivalent to 
20,000 Ib travelling at the same speed as the 
tread of the wheel, was rotated at 1074 r.p.m. 
(115 m.p.h.) and then stopped by forcing two 
brake shoes against the tread of the wheel with a 
force of 20,000 Ib on each shoe. By releasing 
the brakes when only a small percentage of the 
total energy had been absorbed, many small 
cracks were found to have formed, though 
magnetic inspection was required to see them. 
Preliminary observations indicated that at least 
two heat cycles were required to produce the 
type of check being studied. The first cycle 
produced a hardened zone, while the second 
cycle provided an overlapping hot-spot which 
apparently tempered a portion of the originally 
hardened zone. If such an overlapping of hot 
spots occurred the usual result was a thermal 
check. Tests were also carried out on small 
specimens (24in by 24in by 4in). Cold water 
was directed against the bottom of the specimen 
while the upper surface was heated by a moving 
oxy-acetylene torch. The duration of the heating 
was about thirteen seconds followed by an 
interval of fifty seconds (with the water still 
running) before a second heating was begun. 
Six steels were used with carbon contents of 
0-83, 0-76, 0-67, 0-60, 0-54 and 0-45 per 
cent. Increasing carbon content within this 
range rendered the steels more susceptible to 
thermal checking. Some reasons for this may 
be that low carbon steels must be heated to a 
higher temperature to become completely aus- 
tenitic, and must be quenched more drastically 
to produce a martensitic structure. In steels of 
higher carbon content the transformation from 
austenite to martensite is accompanied by a 
larger increase in volume, but the decrease in 
volume which takes place on tempering the 
martensite is also greater. This contraction on 
tempering martensite was measured in several 
of the steels. Specimens, Sin long and jin 
diameter, were water quenched. A 3in length 
was cut out and the ends ground parallel. These 
accurately measured specimens were then tem- 
pered at intervals of 100 deg. Fah. in a salt 
bath for thirty seconds. A trend of increasing 
contraction with increased carbon content was 
noted (Fig. 1). Although the course of these 
curves may not be very accurate, they agree, 
in o of magnitude of the maximum con- 
traction, with determinations of the specific 
volume of quenched’and tempered steels. For 
example, the contraction 
in volume of quenched 
0-71 per cent carbon 
steel when fully tempered 
is 0-9 per cent,t equiva- 
lent to a linear contrac- 
tion of 0-3 per cent, 
which roughly corres- 
ponds to the maximum 
contraction shown in 
Fig. 1. Data of a quali- 
tative character . were 
obtained for residual 
stress. The heat affected 
zone, subjected to the 
initial heating cycle, was 
found to be under a com- 
pression stress of 40,000 
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Fig. 1—Contraction on tempering quenched specimens of carbon steel (Wetenkamp) 


thus be heated to temperatures well above the 
critical range of the steel. The high tempera- 
ture of the surface is accompanied by a very 
steep temperature gradient. The result of the 
chilling effect of the underlying metal is the for- 
mation of a hardened skin and later of a network 
of cracks. These may be so fine as only to be 
detected by magnetic examination, but if they 

t Journal g the Iron and Steel Institute, October, 1947, Vol. 


157, pages 2 243. 
* Trans, A.S.M.E., May, 1954,fpage 469. 





at law 


Ib to 80,000 Ib per square 
inch. After a second 
cycle under conditions 
such that heat checking 
was impending, there 
was a tensile stress of 60,000 Ib to 85,000 Ib 
per square inch at the surface. 

The explanation of thermal checking put 
forward by the author of the paper is as follows : 
At the temperature reached locally in the initial 
heating or hardening cycle (about 1100 deg. 
Cent.) coarse grains are formed and plastic 
éeformation of the surface layer takes place to 
compensate for its expansion. The 


t+ Andrew and Honeyman: Carnegie Scholarship Memoirs, 
1924, page 253. 
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quenching phase of the cycle produces a micro- 
structure of coarse grained martensite. The 
austenite-martensite transformation causes an 
expansion which counteracts the tensile stress 
which would be produced if no transformation 
products were formed, and leaves the surface 
material in a state of compressive stress. The 
tempering cycle causes a contraction of the 
martensite which, in turn, gives rise to tensile 
stresses which may be sufficient to initiate cracks 
in the original austenite grain boundaries. In 
support of these views, it was found that the 
cracks were intergranular and the microstruc- 
ture was that of tempered martensite. For a 
given type of steel, also, there was a hardness 
(not the maximum) which favoured cracking. 
“* Thermal checking” may occur in different 
circumstances on the surface of many kinds of 
material. It is often connected with volume 
changes associated with structural transforma- 
tions, but in many cases the restraint of thermal 
expansion and contraction may be sufficient to 
cause surface cracking, which may occur in 
some non-ferrous metals when they undergo 
alternate heating and chilling. Moreover, the 
coefficient of thermal expansion of austenite is 
much greater than that of pearlitic steel. In 
some compositions of steel, contraction of the 
rigidly held surface layer of austenite is not fully 
compensated by its expansion on transformation 
to martensite. Differences in composition and 
in the nature of the thermal cycles undergone 
may involve modification of the theory if 
applied to other types of thermal checking. 


Low Temperature Properties of Beryllium- 
Copper 

THE low temperature properties of beryllium- 
copper alloys are of interest in connection with 
the increasing use of this class of alloy for springs 
and other components at sub-zero temperatures. 
The work of Colbeck and MacGillivray: and of 
C. S. Smith? indicated that, like most copper 
alloys, 24 per cent beryllium-copper showed a 
pronounced improvement in yield stress and 
tensile strength, with no appreciable loss (and 
possibly a gain) in elongation and no drop in 
impact value, as the temperature was reduced. 
Between +20 and — 180 deg. Cent. the solution- 
treated alloy showed an increase in tensile 
strength from 34 to 50 tons per square inch 
with an elongation of about 40 per cent and an 
Izod impact value of 40ft-lb, whilst the fully 
temper hardened specimen showed an increase 
from 83 to 96 tons per square inch in tensile 
strength with variable elongation between 0-4 
and 3 per cent and an impact figure of 3ft-lb. 
As neither the composition nor the conditions of 
treatment were those now most commonly used 
for springs, mechanical tests at sub-zero tem- 
peratures have been made by J. T. Richards 
and R. M. Brick® on alloys of the following 
composition, cold drawn, half-hard in the 
solution-treated condition and then tempered. 
At low temperatures there was a drop in duc- 
tility and impact value of the unaged specimens, 
a condition not employed in practice. In the 
artificially aged specimens, there was an increase 
in yield strength, in tensile strength and in 
uniferm elongation but there was a lower total 
elongation because of less necking, shown by a 
in reduction of area. The beryllium- 

copper alloy had the following properties :— 


Temperature, deg. Cent. ... ... ... «2... $26 ... —185 
0-002 per cent proof stress, tons persquareinch 45-5 ... 47-0 
0-2 per cent proof stress, tons per squareinch... 75-4 ... 88-5 
Tensile strength, tons per square inch ... ... 86-6 ... 96°5 


The elastic behaviour of the alloys was of 
interest in connection with their use as springs. 
Decrease in temperature is said to extend the 
elastic range though stress-strain relationships 
are not linear. In the stress-strain diagram, 
curvature occurred below the elastic limit owing 
to-an elastic rather than plastic behaviour, but 
the curvature became less at low temperatures. 
The tangent modulus of elasticity was 18-2 x 10%Ib 
per square inch at 26 deg. Cent. and 18-85 x 10°lb 
per square inch at —185 deg. Cent. The corres- 
ponding mean values of the modulus over the 
range 0 to 35 tons per square inch were 17-9 x 10° 
and 18-7x10* lb per square inch respectively. 
The other alloys showed similar behaviour. 

REFERENCES 


1 Trans. Inst. Chem. Eng., 1933, Vol. II, page 107. 
* Proc. Am. Soc. Testing Mat., 1939, Vol. 39, page 642. 
3 Journal of Metals, May, 1954, page 574. 





930 


THE 


Vol. 197 JUNE 
LEADING ARTICLES— 
The “* Mechanicals *’ in Holland ... 930 
H.M.S. * Ark Royal ”’ ‘ .. 930 
ARTICLES— 
Automatic Alarm Radio Receiver for Marine 
Use. (illus.)... ... . 926 
Boiler Water Specifications... = ... 918 
Dry Dock on Tyneside. (Illus.) Pe | 
Electrical Engineering in World Trade .. 937 
Fire Research Report... .. 913 
Horizontal Drilling, Boring “and Milling 
Machine. (Illus.) : 943 


or ge Lubrication ‘of Roller Bearings. 
(illus.) ..... . 920 


(illus.) 927 
. 941 


Improved Range of Air Compressors. 
Lorry Loader. (Illus.) 


~~ Tape Cannel of Machine Tools. 
(illus.) ... ; 935 


Orient Liner “ Oreova. i (iltus.) a _ 923 
.. 942 


Radio Telescope at Jodrell Bank. (Iltus.) 

Report of the Chief Inspector of Factories ... 913 
Seat Hardness of Flow-Control Valves ... ... 934 
Small Self-Priming Centrifugal Pumps. (iitus.) 942 


Some Recent Swiss segyicigereanl Schemes. 
No. s.) ; 


Suez Canal Company’s ‘Report .. sat | 934 
Survey of Steam and Power Usage bake ... 913 
Ten-Car Trains on the Southern Region .. | 

is Aa de .. 913 


Tin Research.. 


THE ‘“‘MECHANICALS” IN HOLLAND 


There is a peculiar stimulation about 
going abroad. The things that members of 
the Institution of Mechanical Engineers did 
during last week’s Summer Meeting in 
Holland were much the same things that they 
would have done had the meeting been held 
in some British city. An official welcome 
was offered by Mr. F. M. A. Schokking, 
Burgomaster of The Hague and by Dr. 
J. A. Ringers, President of the Koninklijk 
Instituut van Ingenieurs, to which Dr. R. W. 
Bailey, President of the Institution, replied ; 
a paper was read about industry in the 
area ; there was a reception at the town hall ; 
and there was an Institution dinner. In 
short, the programme conformed to a fami- 
liar pattern. Yet it gained a new vitality and 
proved more stimulating because, in detail, 
there were constant big and little surprises 
that did not conform to pattern. Some of 
those surprises seemed a little whimsical to 
the British guests, like the serving of wafer- 
thin slices of meat and cheese for breakfast ; 
some were deeply touching, like the abiding 
richness of Dutch gratitude for the country’s 
liberation by British troops, of which 
there is tangible evidence at the Arnhem 
cemetery; some entertaining, like the 
opportunity given to members who visited 
K. M. G. Stork and Co., Ltd., to see, over 
lunch, an exhibition of Dutch folk-dancing 
in clogs; some delightful, like the facility 
of so many Netherlanders in the English 
language and the charm of their accent 
for English ears. Then again a reception 
held at a town hall like that of The Hague, 
rich in historical association with a land 
other than Britain, is different in character 
from the same function held at home ; 
and journeys by rail are more interesting in 
an unfamiliar land, particularly one that 
presents scenery so different from that of 
most parts of Britain. Almost a sufficient 
number of windmills was observed to satiate 
the appetite of a particular member! And 
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in a country whose economy, though very 
similar to that of Britain, yet differs in some 
degree from it, there is always something of 
unusual technical interest to see or hear 
about in the course of works visits. The 
foundations for a successful meeting were 
therefore ready-made in Holland before the 
members left England. All that was needed 
was hospitality from hosts—which was 
abundantly given—and organisation which, 
in the event, fell little short of perfection. 
Success was assured almost from the very 
start by the friendliness of the welcome offered 
at the opening meeting and by the presenta- 
tion by Ir. F. Q. den Hollander, President 
of the Netherlands Railways, of a masterly 
survey of Dutch industries which related 
industrial achievements to the natural 
features of Holland and its economic needs 
and gave members a broad picture of the 
state of the country they had come to visit. 
As Mr. A. C. Hartley remarked in a speech 
at the dinner, proposing the toast of “‘ The 
Engineering Profession and Industries of the 
Netherlands,” both Britain and Holland are 
maritime nations, both are labouring under 
similar economic problems, both are seeking 
higher productivity in industry, both are 
concentrating on the production of high- 
quality goods, and both, though the Nether- 
lands more especially, have to guide the 
forces of nature for the protection of their 
coasts. How well the programme of visits 
arranged by the Institution in collaboration 
with the Instituut illustrated those points ! 
High productivity was seen at the works of 
Philips and Van Doorn’s at Eindhoven; 
high quality and varied production at 
Stork’s in Hengelo, and Werkspoor’s at 
Amsterdam ;_ the struggle for economic 
operation could be inferred from the con- 
version of railways from steam to electric 
and diesel-electric operation ; the means for 
research and technical advance could be 
examined at Delft ; shipbuilding ability was 
seen at the particularly fine Wilton-Fijenoord 
yards, and, upon the final day, the capacity 
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of Dutch civil engineers was illustrated by a 
visit to a polder in the former Zuider Zee, 
now called, since the great dyke across 
its mouth converted it into a fresh water 
lake, the Ijsselmeer. There, indeed, as 
they sailed upon the Meer, out of sight of 
land, to see the works in progress, members 
conceived an esteem approaching awe for 
the courage and skill of Dutch engineers, 
wresting land from the sea. Nor anywhere 
else, probably, could there have been found 
a better place to exhibit their achievements 
than at the one-time Zuider Zee island of 
Urk, whence the new fertile fields of the 
N.E. polder, reclaimed during the war, 
can be seen extending to the horizon at a 
level visibly 12ft or more below the waters 
of the Meer. That visit, indeed, blessed 
as it was by fine, warm weather, made a 
fitting conclusion to a meeting that gave to 
all who attended it a renewed respect for 
Dutch engineers and a growing liking for the 
people of the Netherlands. 

Members came back to this country from 
Holland, with, we believe, a very lively hope 
that the organisation of another meeting on 
the Continent will not be too long delayed. 
We share that hope. For to gain a true 
picture of British engineering achievement 
it is essential to see how engineers in other 
lands set about tackling engineering prob- 
lems. But, equally, to assess the merits of 
foreign engineering achievements, a visitor 
must be aware of what is going on at home. 
There must, then, be Summer Meetings at 
home as well as abroad ; and it does not 
seem possible for the Institution to lay down 
any hard and fast policy fixing intervals 
between foreign visits. For it is a tradition 
of the Institution, that Presidents whose 
work has been closely identified with cer- 
tain regions of this country shall take 
the members for their Summer Meet- 
ing to that region. It is a good tradi- 
tion. When, however, a President has no 
such special ties, we hope, and we believe 
all those who went to Holland will also hope, 
that consideration will invariably and auto- 
matically be given to a meeting abroad. 
For there was no doubt about the success 
of the meeting. Indeed, we heard only one 
criticism. It was that members might well 
have travelled to Holland on the Sunday 
instead of the Monday so that thereby the 
programme might have been arranged to 
permit members a half-day free of engage- 
ments in which to do a little sight-seeing on 
their own. That is a kind of criticism— 
like Oliver Twist asking for more—that 
the Institution can feel flattered to have 
received ! 


H.M.S. “ ARK ROY. 


The aircraft carrier ‘‘ Ark Royal,” a 
vessel of 36,800 tons and 803ft in length, 
which has now commenced her contractor’s 
sea trials, is expected to be ready for com- 
missioning next year—some twelve years 
after she was laid down in May, 1943. 
Two other ships of this class were ordered, 
but one was cancelled at the end of the war. 
The ti.'-d, H.M.S. “ Eagle,” is now in service. 
The large carrier proved its value for offensive 
operations in the Pacific, but British 
shipyards were working to capacity in 1942-43 
as the result of the “ U-boat campaign, 
and it was not practicable to build any more 
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carriers of this size at that time. Our most 
effective carrier contribution, for use both 
in the Atlantic and Pacific, seemed to lie in a 
smaller general purpose carrier which could 
be built more quickly and with fewer re- 
sources. Several of these vessels—called 
light fleet carriers—were completed before 
or soon after the end of the war but some, 
including the four “‘ Albion ”’ class—a larger 
and much faster type laid down in 1944— 
had little work done on them before the 
rearmament programme and are only now 
completing or about to enter service. 

With the introduction of high-speed, heavy 
jet aircraft, it looked after the war as if we 
were to be committed to building carriers of 
the “ Ark Royal ”’ type to provide the length 
of deck required for flying on. Moreover, the 
conventional hydraulic catapult appeared un- 
likely to be able to launch the jets coming 
into service in the immediate future. Mean- 
while the cost of construction of the large 
carrier has quadrupled since the war. The 
“Eagle” cost £16,000,000, compared with 
£4,000,000 for a 1939 carrier, and the figure 
for the “ Ark Royal” will certainly be very 
much higher. It was thus inevitable that many 
people—with no experience of naval opera- 
tions—argued that carriers are uneconomical, 
vulnerable and unnecessary and that the 
protection of sea communications could 
safely be left to long-range shore-based 
aircraft. Fortunately, British inventive genius 
has saved us from this dangerous alternative. 
In the past two or three years, Britain has 
produced the angled deck, the steam catapult, 
improved arrester gear and other improve- 
ments which make it possible to operate all 
the types of aircraft required by the Royal 
Navy from fast medium-size carriers, 
vessels which can be built at a reasonable 
cost. It is also worth noting that the steam 
catapult may eliminate one of the risks of fire 
in carriers. Several witnesses in the inquiry 
into the recent disastrous fire in the U.S. 
“Bennington” testified to having seen 
quantities of dense, yellowish smoke which 
smelt strongly of the highly inflammable 
hydraulic oil used in the conventional 
catapult. 

The fast medium-size carriers now com- 
pleting are indeed in no way inferior to the 
“Ark Royal” in any operational role. 
They can, it is true, operate less than 
half the number of her aircraft, but 
it is preferable for this country to have a 
greater number of carriers each operating 
relatively few aircraft than to put all the 
eggs into a very few large baskets. There 
are many focal areas of trade to defend 
where air attack may be expected on a minor 
scale. Equally, when carriers form part of a 
task force, giving tactical support in amphi- 
bious operations pending the construction 
of airfields ashore for the R.A.F., losses 
from submarine and air attack and from 
mines are bound to be heavy. It thus seems 
probable that the “ Ark Royal ” will be the 
last large carrier to be built for the Royal 
Navy. On the other hand, the tendency in 
the United States Navy is to build still larger 
carriers. Before the war was over, the 
United States laid down three “‘ Midway ” 
class carriers of 45,000 tons and these ships 
are now being reconstructed and modernised 
at a cost of about 50,000,000 dollars per ship. 
Fourteen of the twenty-four ‘“‘ Essex ”’ class 
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carriers of 27,000 tons have also been recon- 
structed, the modifications including larger 
lifts, strengthened decks and greatly increased 
petrol stowage. The tonnage of these four- 
teen vessels has, in fact, been increased to 
38,000 tons—somewhat larger than the 
“* Ark Royal.” Recently two more carriers 
of 60,000 tons have been laid down and a 
third has been authorised. The explanation 
lies in the role planned for U.S. carriers—to 
launch medium-range aircraft to bomb 
targets a thousand miles inland and to 
develop carrier-based airlifts and thus make 
possible the landing of ground troops far 
into enemy territory. U.S. naval personnel 
are, in fact, being trained to regard their 
navy as a force capable of operating against 
a land power by means of fully equipped air 
bases at sea, with anti-submarine defence as 
a secondary mission necessary for the pro- 
tection of those bases to enable the Navy to 
perform its offensive operations against shore 
targets. 





Letters to the Editor 
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SIR CHARLES PARSONS 


Sir,—On reading over the article on the 
centenary of the birth of Sir Charles Parsons, 
in your issue of June 11th, I was surprised to 
note your statement that Sir Charles Parsons 
** made experiments with the reheating of the 
steam between the cylinders of his first tandem 
compound turbine in 1900,” and that in 1916 
he made a really important advance by con- 
structing a compound turbine, including both 
feed heating and reheating, inaugurating the 
heat cycle characteristic of the most efficient 
power plants of to-day. 

Surely this statement is incorrect. All the 
evidence available seems to indicate that Parsons 
was responsible for practically every important 
improvement in steam power engineering during 
his lifetime except feed heating and reheating. 
The first power station in the world incorporating 
these improvements was the North Tees power 
station, in which the firm of Parsons had no 
hand whatsoever, the main boiler plant with 
steam reheaters being supplied by Babcock and 
Wilcox, Ltd., and the turbo-alternators and 
condensing plant being constructed by Metro- 
politan-Vickers Electrical Company, Ltd. Both 
the feed heating and the reheating were con- 
structed to the patents of Dr. S. Z. de Ferranti, 
these being taken out by Ferranti in Britain and 
America (and probably in other countries as 
well) about the years 1906-1908. The American 
patents were valid to a later date than the British, 
and, in fact, Ferranti visited the United States 
in 1924 to attempt to get the Americans, especially 
the Commonwealth Edison Group, to pay a 
royalty on his reheating patent which they were 
then starting to use. He succeeded to such a 
degree that the Americans paid up handsomely 
and the money was invested for Ferranti’s 
children in Samuel Insull’s Company, a large 
part of it being lost in the subsequent financial 
misfortunes of that concern. 

Both feed heating and reheating as primitive 
ideas are much older. The virtues of feed heating 
were discovered by trial and error mainly in 
relation to the treatment of lime bearing feed 
water. It had already been common practice 
for at least fifty years to generate power in the 
Lancashire cotton industry by means of relatively 
high-pressure engines (say, 501b to 801b per 
square inch), exhausting at slightly above atmo- 
spheric pressure into the copper cylinders of 
textile drying machines, so that it was argued 
that the power to drive the machine was obtained 


931 


for virtually no additional coal. Later on, with 
lime bearing feed water, it was found advan- 
tageous to heat the feed water up to a compara- 
tively high temperature, i.e. anything up to 
300 deg. Fah., to allow the solids to separate 
out in a separate vessel prior to feeding the water 
to the boiler, which was usually of the Lancashire 
type. It was obviously an advantage to do some 
of the water preheating by means of the exhaust 
steam from a_ high-pressure cylinder, the 
remainder of the heat being obtained either from 
live boiler steam or by means of a Green’s 
economiser. This is unquestionably a form of 
true regenerative feed heating. There is evidence 
that Weir’s and Normand’s in France both 
applied these advantages to ship propulsion, 
associated, of course, with multiple expansion 
reciprocating engines ; but it is not clear whether 
they were motivated by fuel economy or by feed 
water treatment problems. 

It is significant that Parsons, with his 
tremendous energy allowed very little time to 
elapse between the conception of an idea and its 
accomplishment. The fierce drive with which 
he apparently pursued everything he did from 
about 1880 to about 1910 is one of the most 
remarkable of his characteristics. It is quite 
unthinkable that if he had conceived steam 
reheating and feed heating in their modern 
forms, these notions would have lingered so 
long as they did, being ultimately accomplished 
first by another turbine manufacturing firm. 
To have made experiments with steam reheating 
in about 1900—presumably on one of the 
Elberfeld machines which were the first com- 
pound turbines he made—would have necessi- 
tated the establishment of a reheating boiler ; this 
at a time when most of the stations he had already 
equipped, viz. Forth Banks, Cambridge and 
Scarborough, were equipped with Lancashire 
boilers. Actually, reheating in a primitive form 
from the ingoing steam was introduced many 
years earlier by E. A. Cowper. Furthermore, 
all the early Parsons installations had super- 
heater trouble, and it is recorded that after a 
year or two of trouble at Cambridge the super- 
heaters were cut out and the plant functioned 
perfectly well without superheat. It is not 
likely that in these circumstances he could have 
been enamoured of furnace reheating. 

It is true that at this time Parsons was acutely 
conscious of the need to improve thermal 
efficiency, but his efforts in this direction were 
almost entirely devoted to improving the vacuum. 
His invention of the vacuum augmenter, which 
gave a further lin of vacuum above the best 
conceivable by conventional methods and with 
surface condensers at that time, arose directly 
out of this. Heat drops were so small at the 
time that improvement in the vacuum gave the 
best and quickest improvement in thermal 
efficiency. It was only in his later years that 
Parsons admitted that the only further hope of 
improvement was to “go up”; he meant, of 
course, in temperature and pressure, but he 
never pressed the twin ideas of “ Carnotising ” 
the cycle by the introduction of step-by-step 
regenerative feed heating in the modern fashion, 
or by the adoption of multiple reheating—the 
two ideas which were the outstanding contribu- 
tions of S. Z. de Ferranti to steam power engineer- 
ing. It was apparently only about the year 1924, 
after the significance of the design of the North 
Tees power station had sunk in, that the firm of 
Parsons agreed to be associated with reheating 
turbines, and at least. one 40,000kW machine 
designed for this mode of operation was installed 
at the then new Barking “A” power station. 
There is, however, some doubt as to whether 
it was ever operated as a reheating machine. 

There need be no regrets that the credit for 
the modern steam power station cannot go 
exclusively to Parsons. One need only remember 
Sir Alfred Ewing’s tribute : 

“Long before he died the world recognised 
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that he had revolutionised steam engineering. 
He had taught us how to generate power on.a 
scale and with a concentration never before 
approached. Nothing, in a sense, could be 
simpler than his steam windmill with its successive 
rings of vanes, each in turn taking up a small 
fraction of the whole energy of the blast. To 
conceive such a device was one thing, to give it 
being and action was quite another. That meant 
many subsidiary inventions and years of toil ; 
it meant the removal of mountains of prejudice. 
But the triumph is complete.” 

One of the most remarkable features of that 
invention was the notion of making the fixed 
and moving blades identical, and thus introducing 
the idea of 50 per cent reaction, which is now 
recognised almost universally as the most 
efficient arrangement—especially in gas turbine 
engineering, and for axial-flow compressors 
as well. 

There is reasonable doubt, however, whether 
your opinion that he will be considered the 
*“* greatest of them all” will in fact be sub- 
stantiated. A similar statement was made in 
the Journal of the Institution of Mechanical 
Engineers for June, to the effect that “‘ Parsons 
was probably the most original British engineer 
of all time.” The really great of any age are 
recognised as such by their contemporaries, and 
this was most happily and properly so of Parsons ; 
but in the perspective of history, contemporary 
or near-contemporary opinion is, by the.nature of 
things, unreliable. In saying this one remembers 
the achievements of I. K. Brunel, and, further 
back, of James Watt himself. Watt’s invention 
of the separate condenser produced the spec- 
tacular effect of reducing the coal rate of a 
Newcomen steam engine to about a quarter of 
what it had been before. Even Parsons’ invention 
of the multi-stage expansion process with 50 per 
cent reaction blading can only at the best equal 
this in its beauty and subtlety of mind. All 
Parsons’ subsequent work was devoted to the 
consolidation of this one brilliant, central idea. 
James Watt, with equal persistence, and probably 
in the face of greater difficulties, went on to 
produce his second master stroke of genius, viz. 
the invention of so-called “* expansive working,” 
in which he described also his own idea of the 
properties of steam near enough to what was 
revealed by Regnault’s experiments some sixty 
or seventy years later to greatly improve further 
his already remarkable steam engine. 

Nothing of what I have said is intended in 
the slightest degree to detract from the greatness 
of Parsons’ achievements, but it is essential to 
be fair to the memory of Ferranti, who showed 
extraordinary inventive genius both in electrical 
and thermal power engineering, and who was 
mainly responsible for adding feed heating and 
furnace reheating to the modern steam power 
plant. J. F. FIrecp 

Edinburgh, 

June 14th. 


FRENCH LOCOMOTIVE EXPERIENCES 


Str,—Mr. Livesay’s entertaining account of 
his experiences with French locomotives will 
have given pleasure to many readers. It takes 
me back in memory to similar articles on the 
same subject published by THE ENGINEER at 
the beginning of the century. Those articles 
were written by my old friend, Charles Rous 
Marten, who died in 1908, and it is good to find 
two observers, so far apart in time, at one in 
their admiration for French locomotive work 
and in their appreciation of the courtesy and 
friendliness with which they were everywhere 
received. 

At the Paris Exhibition of 1889, I saw various 
French locomotives, including that strange- 
looking freak, the ‘‘ Estrade,” a 0-6-0 with a 
four-wheeled tender, all the wheels of both 
engine and tender being 8ft in diameter, and 
one came away with the impression that locomo- 
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tives of other countries had nothing to fear. 
But at the exhibition which followed in 1900, 
where the de Glehn “ Atlantic,”’ attracted most 
attention, the position was very different. By 
then French compound engines had acquired a 
leadership which they have never since lost, and 
if the change to electric traction is now bringing 
their career to a close, the story of their evolution 
during the last sixty years is one of which French 
engineers have good reason to be proud. 

W. B. THOMPSON 

Atheneum, 

London, 

June 15th. 
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Dimensional Methods and Their Applications. 
By C. M. Focken. London: Edward 
Arnold and Co., 41, Maddox Street, W.1. 
Price 30s. 

It is just over a year since the publishers of 
this book produced Professor W. J. Duncan’s 
Physical Similarity and Dimensional Analysis 
(THE ENGINEER, May 29, 1953). Inevitably 
there are comparisons, and Dr. Focken’s 
book has the handicap of coming after so 
masterly a work, without its author having 
had the opportunity to profit from it. Never- 
theless, although he has not the crisply lucid 
style and verve of Duncan, Dr. Focken has 
written a book that is in no way negligible 
and fulfils a valuable, and different, purpose. 
It is a pity that the use of the words 
“ methods ” and “ applications ” in the title 
lead the reader to expect a textbook on the 
use of dimensional analysis instead of a work 
concerned more with the foundations of the 
subject, the philosophical—if not meta- 
physical—concepts involved and their con- 
sequences as a contribution to the under- 
standing of physical reality. Research and 
development engineers, who wish to make use 
of dimensional methods in their work, must 
have due regard to the necessary physical 
similarity to make such methods applicable, 
but need not be unduly worried by the 
impossibility, according to the theory of 
relativity, of making simultaneous measure- 
ments or determinations; they will accord- 
ingly find Duncan’s book ideally suited to 
their requirements. In spite of Dr. Focken’s 
appreciative quotation of Heaviside’s famous 
rhetorical inquiry, “ Am I to refuse to eat 
because I do not fully understand the 
mechanism of digestion ?” the practising 
research worker will receive little practical 
guidance and that embedded in much rigorous 
exposition which is heavy going for the user, 
as distinct from the student, of dimensional 
analysis. It will be gathered that this is a 
difficult book, requiring considerable con- 
centration to follow the argument ; it is the 
more unfortunate that it is produced, 
apparently by lithography, using a fount 
which is particularly hard to read, so that the 
attention is distracted by the typography ; in 
this, again, the book is in marked contrast 
to the beautifully clear and legible type face 
employed for Duncan’s book. 

Those who are interested in the foundations 
of dimensional analysis, however, will read 
Dr. Focken’s book with considerable profit : 
for too many dimensional methods are a 
form of magic incantation by which in 
favourable circumstances a mass of data 
uncritically collected from ill-planned experi- 
ment may yet be made to yield a worthwhile 
result. Although it is not necessary for 
every student to be conversant with the basis 
of the method, it is essential that its teachers 
should be adequately grounded and clearly 
able to show the limitations, applicability 
and value of it. Here are to be found 
marshalled the proponent views of Bridgman 
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and Buckingham, the disputant replics of 
Campbell and O’Rahilly, the philosophica| 
investigations of the meaning of the words 
“fundamental” or “ basic dimensions” 
to which Dingle has contributed so much 
valuable thought, and the difficulties inherent 
in the extension from straightforward mech. 
anical problems to those involving thermal, 
electrical and magnetic magnitudes. 

The book is divided into a short introduc. 
tory chapter and four others ; the introduc. 
tory ‘Elementary Treatment of Dimep- 
sions” is mostly on the familiar lines with 
rather more than the usual emphasis on the 
arbitrariness of the choice of mass, length and 
time as fundamental units ; it is therefore, 
surprising to read that “in enginecring, 
where convenience is a greater consideration 
than precision, the units of length, time and 
force are often used as the three fundamental 
units.” This chapter is almost superfluous 
and can be skipped by those who are already 
familiar with the general aspects of the 
subject. The next, entitled “ Dimensional 
Analysis or the Method of Dimensions,” is 
really the crux of the book ; disarmingly, 
Dr. Focken opens it by saying “‘ As the author 
has set out to write a book which will show 
readers the practical advantages of the uses 
of dimensions, it is injudicious to attempt any 
form of rigorous treatment which would 
seem heavy or unwieldy to engineers and 
practical men.” He then goes on to give an 
exposition of the subject which may not 
satisfy his own exacting standards, but is 
nevertheless unusually rigorous and gives a 
sound foundation to the subject ; the dis- 
cussion is based on twelve postulates which 
are explained: (1) a physical quantity is 
anything that can be measured by a strictly 
definable process. (2) A measurement of a 
physical quantity consists in principle of its 
comparison with an arbitrarily chosen unit 
so that the result is a magnitude, i.e. a numeric 
times the unit. (3) Measurement must be 
by some particular method whose specifica- 
tion is understood. (4) Magnitudes are 
either fundamental or devised ; a fundamental 
unit is the property of a system which is 
arbitrarily stated to have unit magnitude and 
must be susceptible of physical addition ; a 
derived magnitude has its numeric changed 
by a change in the units of the fundamental 
magnitudes and may not necessarily be 
susceptible of physical addition (we cannot 
add viscosities as we can lengths or electric 
currents). (5) The number of fundamental 
magnitudes is arbitrary and their choice is a 
matter of convenience. (6) A _ derived 
magnitude can be expressed in one way only 
in terms of the magnitudes of the fundamental 
quantities. (7) Physical equations may (a) 
define derived magnitudes or (b) express 
experimentally established physical relations. 
(8) Any valid physical equation must be 
homogeneous in the fundamental magnitudes. 
(9) The power to which each fundamental 
magnitude occurs in the reduced expression 
is called the dimension of that fundamental 
magnitude in the corresponding term. (10) 
Dimensions are characteristic of magnitudes 
not of the physical quantities themselves. 
(11) Physical equations may contain con- 
stants ; in definitional equations these are 
arbitrary and dimensionless ; in experimental 
relations they are not arbitrary and may have 
dimensions. (12) Physical equations are 
valid whatever the sizes of the units chosen. 
This, then, leads to a discussion of the 
number of fundamental magnitudes required 
for mechanical problems, the meaning of 
dimensional formule and Bridgman’s proof, 
from the postulate that relative magnitude 
has absolute significance, of the theorem that 
every derived magnitude must be expressible 
as the product of some constant and arbitrary 
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powers of the fundamental magnitudes. 
After studying the complete equation, which 
remains true for all.choice of size of funda- 
mental unit and the meaning of experimental 
constants, the Pi theorem and the general 
and special methods of dimensional analysis 
are treated analytically and the principles 
of similarity briefly touched on ; O’Rahilly’s 
“ Measure-Ratio Method ” is treated fairly 
full 

Have considered the general principles, 

Dr. Focken devotes the next chapter to the 
extension of the method, principally to 
thermal, electrical and magnetic magnitudes 
and discusses some of the difficulties and 
criticisms arising from these extensions ; 
this part concludes with a summary of the 
general criticisms of dimensional methods of 
Campbell and O’Rahilly and the rejoinders 
of Buckingham and Bridgman. The mech- 
anical engineer or any others who are not 
interested in electrical measurements should 
not skip this part ; not only aoes it bring 
home the difficulties of saying that the 
physical quantity Q has dimensions so-and- 
so, only to find that these are a function of 
the choice of fundamental magnitude, but 
also because some important philosophical 
considerations not restricted to electricity 
or magnetism are to be found here. For 
example, Scott Blair’s paradox that the 
dimensions of a rheological property of 
materials may vary from one substance to 
another is here explained by a quotation from 
Dingle: “It is true that the dimensional 
symbol represents the process of measure- 
ment and is the same for all applications of 
the process ; and it is also true that the 
dimensional symbol satisfies the condition 
that physical relations shall be independent 
of the units of measurement, which requires 
them to be expressible in terms of simple 
products of powers of the fundamental 
magnitudes. What is not true is that the form 
of the symbol which meets the first require- 
ment is necessarily the same as that which 
meets the second.” 

The final two chapters concern physical 
and engineering applications respectively. 
The former deals not only with such problems 
as the frequencies of a vibrating string, but 
includes an interesting discussion of the 
interrelation between the constants of funda- 
mental physics, such as the velocity of light 
and Planck’s constant. The last chapter is 
of the most direct interest to an engineer, 
but the discussion is philosophical rather 
than mathematical or practical. The 
problems dealt with are : (1) mass of objects 
from mass of model of different material, 
i.e. the pattern-casting relation, but with the 
examples of a clay model of a granite 
monument ; (2) the screw propeller model 
and full-scale relation ; (3) ship and aircraft 
scale model relations, including effects of 
compressing air, &c.; (4) a very brief note 
on the dimensional one approach to the 
minimum weight for maximum strength 
relation in structures; (5) miscellaneous 
model tests, including the ventilation of the 
House of Commons; (6) the strength of 
the earth as a whole ; (7) pipeline flow ; (8) 
a note on the stiffness of beams, and (9) 
certain heat transfer problems. 


Industrial Training for Manual Operations. 
By W. DouGias Seymour. London: 
Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, W.C.2. 
Price 20s. 

In order to determine its potential value to 

the engineer this book requires very careful 

reading, seeing that its avowed object is 

‘to provide the manager or supervisor in 
industry with an outline of the mental and 
bodily processes involved in the acquisition 
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of industrial skill.” But by the time the 
fourth chapter is reached the average manager 
would probably: conclude that the book is 
more likely to be of value to the theorist 
than to the practical man, even though it 
contains the result of much painstaking 
experiment and acquired experience. When 
he reads that in machine operations it will 
be noted that “the experienced worker 
makes better use of the sensory data, in 
particular, in a greater proportional use of 
tactual and kinesthetic than of visual data,” 
he may begin to feel that the subject matter is 
beyond his comprehension. Indeed, as we 
near the end of our perusal we find the author 
confessing that “in this book there are many 
long words and some complicated ideas,” 
and we are inclined to ask him whether this 
is really necessary. He suggests that some 
may prefer to read Chapters V to VIII before 
Chapters II to IV, and we think the engineer 
would do well to adopt this suggestion. 
He will then be concerned more with the 
practical side of preparing a specialised train- 
ing course, what has to be taken initially 
into consideration, the correct use of the 
anaylses that have been made, the way in 
which the actual training in the various 
operations should be undertaken, and also a 
careful investigation as to what trainees 
should be expected to know as to the work 
and its quality. 

Although the author has_ evidently 
primarily in mind factories engaged in the 
manufacture of hose, fabrics and the like, the 
general principles can be applied to engineer- 
ing works, especially those on mass produc- 
tion, and the manager will find much to 
interest him and perhaps help him to realise 
that there is a great deal which he could 
do to increase the output of the factory 
under his control. The later chapters deal 
with the setting up and operating of a training 
centre which we are told should be quite 
distinct from the main factory and have its 
own specialised staff, the chief, called the 
training officer—we should prefer super- 
intendent—being given the rank of a depart- 
mental manager. Mr. Seymour rightly 
suggests that a trainee should receive a 
friendly introduction, and be then taken for a 
run round the factory before assuming his 
place in the training centre, where he will 
soon be convinced of the necessity for having 
a complete knowledge of the work to be 
undertaken, and the methods and materials 
to be used, while a realisation of the quality 
requirements is essential. At this point it 
might be well to raise the question as to how 
many firms can afford the luxury of a separate 
training centre. Perhaps the answer will be 
found in the last chapter, where the economic 
side of specialised training is examined, and 
examples given of the increase in production 
that has occurred, then when we read of 
60 to 80 per cent increase, with its attendant 
beneficial effect on costs, we can probably call 
to mind factories where such a centre should 
be regarded not as a luxury, but a necessity. 
But before coming to the last chapter four 
intervening ones should be mehtioned, treat- 
ing respectively with the attitudes and pro- 
cedures in operator training, the training of 
instructors—a most important matter—the 
organisation and supervision of the centre, 
and the question of retraining. Having 
come thus far the reader will perhaps better 
appreciate the value of the earlier chapters, 
which consider in a more theoretical way the 
subject of industrial skills, and how they may 
be acquired, with some of the newer and 
more scientific methods of imparting skill. 
The author contends that “the skilled 
operator should be valued as highly as those 
of professionals in the field of sport,” and 
if so, it is incumbent on us to give him the 
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fullest advantages, privileges, and assistance. 
An interesting appendix gives in detail an 
example of a suitable training course, which 
was exhibited by the Ministry of Labour at 
the Festival of Britain under the title “‘ Pauline 
Learns Linking,” dealing with seamless hose, 
an operation requiring great dexterity and 
precision ; this appendix is well illustrated 
by eight half-tone plates. 

This work bristles with points which might 
be criticised, and this is realised in a foreword 
by Professor Matthew, of Birmingham 
University, who indicates that the author is 
not biased in regard to controversial problems 
as might appear, but has rather been 
impressed with the desirability of keeping 
his exposition as concise as possible. We 
cannot help feeling he is very unwise to 
place the training centre under the jurisdiction 
of the personnel department, for surely it is 
essentially concerned with future production, 
and should accordingly be attached to the 
works manager who can do much to interest 
foremen and other executives in the welfare 
of the trainee who will eventually come into 
the workshop. Again, we should have 
expected Mr. Seymour to have made much 
more use of the educational film, particularly 
in demonstrating movements which are too 
rapid to be followed with the eye, but which 
can be filmed and then passed across the 
screen so slowly that the significance of each 
motion can be intelligently appreciated. In 
this way what takes place when a shell leaves 
the muzzle of a gun can be demonstrated 
in a way formerly quite impossible. 

Mechanisation and other factors contribute 
to increased productivity, inferentially stress- 
ing the necessity for developing industrial 
skill, and certainly Mr. Seymour has clearly 
indicated the means of acquiring such skill 
by instituting a suitable system of industrial 
training, and this book gives us an insight 
into an orderly approach to an important 
subject. 


BOOKS RECEIVED 


Einfiihrung in Die Ultrarotspektroskopie. By 
Werner Briigel. Germany : Verlag von Dr. Dietrich 
Steinkopff, Darmstadt. Price 46 DM. 

Raw Materials for Electric Cables. By A. King 
and V. H. Wentworth. London: Ernest Benn, 
Ltd., Bouverie House, Fleet Street, E.C.4. Price 42s. 


Elements of Structural Engineering. By E. C. 
Harris. U.S.A.: The Ronald Press Company, 15, 
East 26th Street, New York 10, N.Y. Price 7 dollars. 


An Introduction to Cost Accountancy. Vol. 1. By 
R. Warwick Dobson. London: Gee and Co. 
ae Ltd., 27-28, Basinghall Street, E.C.2. 

ice 35s. 


Heat Transfer. A symposium held at the University 
of Michigan during the summer of 1952. London : 
Oxford University Press, Amen House, Warwick 
Square, E.C.4. Price 40s. 

Principles of Mass and Flow Production. By F. G- 
Woollard. Published for Mechanical Handling by 
Tliffe and Sons, Ltd., Dorset House, Stamford Street, 
London, S.E.1. Price 25s. 

Practical Sheet and Plate Metal Work. Sixth 
edition. By W. A. Atkins. London: Sir Isaac 
Pitman and Sons, Ltd., Pitman House, Parker Street, 
Kingsway, W.C.2. Price 20s. 

Industrial Diamond Trade Names Index. Fifth 
edition. Compiled jointly by Industrial Diamond 
Information Bureau and Industrial Diamond Review. 
London: N.A.G., Press, Ltd., 226, Latymer Court, 
Hammersmith, W.6. Price 3s. 6d. 

The Structure of Metals and Alloys. By W. Hume- 
Rothery and G. V. Raynor. The Institute of Metals 
Monograph and Report, Series No. 1. Third 
edition. London: The Institute of Metals, 4, 
Grosvenor Gardens, S.W.1. Price 35s. 

Locomotive and Train Working in the Latter Part 
of the Nineteenth Century. Vol. Lo L. 
Ahrons. a from the Railway Magazine and 
edited by L. L. Asher. Cambridge : . Heffer 
and Sons, Lede Price 12s. 6d. 

Industrial and Manufacturing Chemistry. Part I 
Volumes I and TI: “Inorganic.” Sixth edition. 
By G. Martin, revised by W. Francis. London : 
The Technical Press, Ltd., 1. Justice Walk, Lawrence 
Street, S.W.3. Price: Vol. I, 70s. ; Vol. II, 70s. 





934 


THE ENGINEER 


Seat Hardness of Flow-Control 
Valves 


By DONOVAN H. FALLOWS 


The Canadian market is of growing importance to a number of engineering firms 
in this country. The author here draws attention to the circumstances, differing 
from those in the United Kingdom, under which valves are used in Canada. He 
recommends in particular the fitting of hard valve seats, not less than 500 Brinell, 
and has certain other pertinent remarks to make about the design of valves, from 
his experience as an engineering executive. 


HAT British engineering equipment is 

usually of the highest calibre no one will 
deny. It is, therefore, one of those difficult 
problems to face when one must call to 
account the misuse of individual ancillary 
equipment on British manufactured plant 
installations, especially in view of the fact 
that the engineers may have had no difficulty 
with the same equipment elsewhere. But 
that this is true is only too obvious to all 
those working in North American industry, 
who have had good machinery and perform- 
ance marred by flow-control valves unsuitable 
for local conditions. Not only British manu- 
facturers are at fault, however, for it is only 
of very recent years that controls with suit- 
able wearing faces have been distributed 
by North American manufacturers. 

The writer, for three years, constantly 
agitated his head office and factory for the 
general manufacture of a seat ring and disc 
valve of seat hardness and design suitable 
for the wire-drawing and chemical actions 
constantly met in the Canadian process 
industries. It was not until there was 
brought to bear the combined pressure of 
consulting engineers, and consumer engineers, 
that the designing staff decided to put into 
production a seat ring and disc assembly 
which would meet this heavy-duty work, 
and this valve has been a complete success 
in the pulp, lumber, canning and dairy 
industries, beyond the expectation of the 
manufacturers. Other manufacturers of 
control equipment have come to the same 
production decisions, to meet the control 
problem. 

The conditions to be met in the majority 
of mills in North American pulp and chip 
production are varied, but with some 
dominant problems common to almost all. 
The mills are usually away from cities, often 
miles from any metropolitan or municipal 
water supply, the water source being the 
private intake from one of the rapid erosion 
rivers so common in the North American 
scene. The first problem, therefore, is the 
fact that upland collected water is usually 
of high mineral content. Not only that ; it 
has micro-granular suspensions of non- 
soluble minerals, which give excessive abrasive 
action on the hydraulic controls and equip- 
ment. Shear damage and scarring of seating 
surfaces are excessive in the gate and globe- 
angle valve group. Secondly, the common use 
—more prevalent than in the United Kingdom 
—of wet steam, often of high velocity, 
leads to excessive wear, and is the greatest 
cause of wire-drawing on the fine control 
lines, where the valves are used throttled. 
Also, with many plants converting to super- 
heat on a part-plant basis, there is a con- 
siderable temperature drop differential on 
the reducing and trap units. Thirdly, the 
labour working the machines is usually 
unskilled in category, sometimes women, 
especially on the take-off end. These people 
tend to forget that the handling of all valves 
and cocks needs positive action, with the 
result that the pipe fitter’s job is one of con- 


stant repair, replacement and regrinding, 
due to the damage of seat and disc and 
spindle metal from valve bleed. 

To look at the picture as a whole, one can 
see that much trouble and expense could be 
saved the plant engineers by suitable design 
of valves on all plants and machinery 
exported, the manufacturers taking more 
note of the valve specifications. In one 
instance alone, the writer witnessed, per- 
sonally, a newly installed plant where the 
drum roller drying cylinders’ manual steam 
feeds, valves of 300 S.W.P., 550 deg. Fah., 
body design, with 285 deg. Brinell hardness, 
Monel metal, seat rings and discs, cut and 
wire drew so badly that within a few weeks of 
installation they required new seats and discs, 
which again had repeated upon them this 
destructive performance. The valves, it 
may be added, were of leading manufacture 
and of naval pattern bronze body and trim. 

On consultation with the managing, engin- 
eering and fitting staff, it was recommended 
by the writer that the valves be replaced by 
a similar pattern, except that cone-plug seat 
and discs be fitted, of a stainless steel of over 
500 Brinell. This secondary installation 
so soon on the original, incurred a consider- 
able additional expense to the company, 
and it was of major concern to the manage- 
ment. However, this installation proved 
completely trouble-free, and the machinery 
subsequently worked at a_ high-efficiency 
ratio, even standing up to the mishandling 
of unskilled operators. Bleed damage was 
negligible. It is gratifying to know that this 
particular problem can be forestalled at 
installation, by correct specifications on the 
drawing board. 

The requirements, therefore, of all 
controls (manual) on pulp machinery, in 
the bronze line, should be a cone-plug style 
globe or angle valve on all adjustable control 
lines, and the seating surfaces should be 
of minimum 500 Brinell stainless steel. 
The next requirement is that spindle metal 
should be of a high-tensile Toban bronze or 
stainless hard metal, even steel in some cases. 
Correct selection on the metallurgy of the 
assembly is important, to avoid electrolytic 
effects. Check valves should be of a positive, 
semi-cushioned action, regrindable, of Monel, 
or similar seating, and in some cases spring 
loaded. Quick-action valves are common on 
the hoists, and hydraulics, as well as some 
steam lines, Usually, the common high 
water pressure makes the use of quick-action 
gate valves difficult due to water hammer. 
Spring-loaded, quick-action, cushioned globes 
prove to be the most satisfactory, though not 
easily arranged for line use on the take-off 
end. Here properly designed extension 
hand-levers can save body distortion due to 
added substitute extensions. The dashpot 
style of cushioning the seating is definitely 
the more acceptable pattern, and a design 
which most British valve manufacturers 
could do well to imitate when planning their 
export of plants and ancillary equipment. 

It should be pointed out to designing 
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staffs of manufacturers that gate valves do 
not meet with much approval by Canadian 
inspection authorities, when on steam and 
major control lines. The excellent Inspection 
Board of British Columbia, under Chief 
Inspector Donald Denham, set out specifically 
their requirements in their rules, and are 
always prepared to make known these 
specifications to manufacturers and to assist 
them in their design for the Western Canadian 
field. 

As a result of private research and inquiry 
into the British manufacturers of pulp and 
paper machinery and into some valve manu- 
facturers, it can be said that only three pulp 
machinery manufacturers afforded evidence 
that they specified the valve requirements 
for export, or approached the plant engineer 
for his specifications. Others showed little 
concern with valve specifications, leaving 
it entirely to the valve manufacturers to 
supply valves for the installation. Nearly all 
used valves of makes that do not provide 
parts replacement on the North American 
continent. 

The writer is indebted to the British 
Engineers’ Association, and to the managing 
director of a leading Scottish manufacturer 
of machinery for paper, rubber, milk and of 
machine tools, &c., for information relative 
to local water conditions in Great Britain ; 
to the technical manager of a Midland 
manufacturer of machinery for pulp slurry, 
and to the great assistance on valve design 
and usage by the chief engineer of a develop- 
ment corporation in Middlesex. That these 
leading companies should be concerned with 
this problem in North America and Europe 
is indicative that more stress should be laid 
on the selection of control equipment, not 
only in the pulp and paper industry, but in 
all processing and industrial plants, here and 
overseas. At this time of British dollar 
shortage, and Canadian expansion, more con- 
sideration should be given to overseas re- 
quirements, in engineering, with the certain 
reward of an increased export trade. 





Suez Canal Company’s Report 


AT the annual general meeting of the Suez 
Canal Company, held recently in Paris, it was 
reported that in the past financial year the amount 
of traffic through the canal had continued to 
increase, the increase being at a greater rate 
than that recorded for 1952. Both the number 
of transits and the tonnage, on which the dues 
are assessed, shared in the increase the rise 
being greater with respect to tonnage than 
transits. During 1953 transits totalled 12,731, 
representing an aggregate of 92,905,439 tons 
net Suez measurement, the volume of traffic 
having increased by 7-9 per cent compared with 
the previous year, the major portion being due 
to oil tankers. It was noted at the meeting 
that the southbound cargo traffic had risen by 
only 2:3 per cent, whereas the corresponding 
increase in northbound traffic was 10-5 per cent. 
The figures, it was stated, illustrated the impor- 
tance of the canal and emphasised its fundamental 
role in world economy. Due to the rise in the 
volume of traffic both receipts and expenditure 
had risen but the overall figure represented a 
considerable increase in profits. Based upon 
this fact and the tradition of the company 
to share prosperity with its clients a reduction in 
transit dues was announced, but it was made 
clear that the reduction was provisional and 
that the new rates would remain in force for 
one year. The programme for deepening 
the canal by 20in, which has been going on for 
five years, is only proceeding slowly due to 
heavy silting taking place. Owing to the rate 
of progress it is still not possible to state when 
the transit draught can be authorised at 35ft 
as a step to a maximum of 36ft which it is 
hoped to attain eventually. 
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Magnetic Tape Control of Machine 
Tools 


During the past few years development work has been carried out using magnetic 
tape recordings for the automatic control of machine tools. In connection with its 
work in this direction some interesting notes have recently been issued by Alfred 
Herbert, Ltd., and the abstracts from these notes which we reproduce are accom- 
panied by particulars of a fine boring machine to which the control system has been 


applied. 


COMMUNICATION has been received 
from Alfred Herbert, Ltd., of Coventry, 
giving particulars of a system of automatic 
machine tool control using magnetic tape record- 
ings, which it has developed after two years’ 
experimenting. Before dealing with the firm’s 
system of control and a precision boring machine 
to which it has been applied, the notes state 
briefly the principles involved in making a 
sound record on magnetic tape and the ways in 
which the tape can be used to control machine 
movements. For the benefit of those less familiar 
with the magnetic tape sound recording principle, 
we reproduce these brief introductory notes. 
When sounds impinge on a microphone, 
the vibrations produced cause minute electrical 
currents to flow which are amplified and are fed 
to an electromagnetic recording head. If a 
plastic tape having a metal oxide film coating 
on one side is passed at a constant speed through 
the varying magnetic field of the recording head, 


recorder 


accuracy is consistent to within ten minutes’ 
angular rotation. In the above system the 
““memorises’’ these patterns and 
measurements of movement. 

Another method of control requires the 
reduction of the machine functions to coded 
data by digital computors, whence it is fed 
into the recorder as a series of pulses. With 
this system, however, the loss of one pulse out 
of perhaps hundreds of thousands may destroy, 
or at least produce inaccuracies in, the work. 

In the system with which Alfred Herbert, Ltd., 
has been experimenting, the equipment is kept 
within reasonable proportions and the risk of 
losing a signal is eliminated. Also, the design 
of the recorder is particularly simple. It should 
be remembered that the recorder was originally 
developed to record faithfully complex com- 
binations of frequencies (such as those obtained 
when a large orchestra is playing), and all these 
are intermingled on one track only. It seemed, 
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in the illustration has a playing time of one hour. 

The conversion of the machine shown in Fig. 2 
was very simple—all the limit switches and relays 
were removed, retaining only the main hydraulic 
motor and starter and the solenoid-operated 
valves. The solenoid valves were connected 
direct to the slave relays which are actuated by 
tuned reeds or tuned frequency circuits. Each 
of the reed relays or tuned frequency circuits 
is responsive to only one frequency and each 
machine function has a separate controlling 
relay. The frequencies are generated separately 
by oscillators and these work continuously. 

When a certain machine function is required, 
the appropriate push button is pressed, which 
allows an electrical feed of the correct frequency 
to complete the circuit to the reed relay, which 
operates the slave relay controlling the solenoid 
valve. At the same time—and for the same length 
of time that the button is pressed, the frequency 
is impressed on the magnetic tape. At the end 
of the movement, the button is released and the 
recording is interrupted. This procedure is 
followed to record all the machine movements. 
If the machining operations allow a number of 
movements to take place simultaneously, the 
total combination of frequencies can be as easily 
recorded. When the cycle is completed manually, 
the signals of each movement are locked together 
inherently in the tape. 

When the machine and the recorder are 
returned and rewound respectively to their 
starting positions, the recorder can be “ played 
back ’”’ automatically so that the frequency 
responsive circuits, after sorting out the signals 
into their correct channels, operate the solenoid 





Fig. 1—Magnetic tape — equipment for use in connection with a 


boring machine 


the tape becomes variably magnetised in pro- 
portion to the original sounds. On “ playback,” 
the magnetised tape passes the playback head 
and induces varying currents which are amplified, 
fed to a loudspeaker, and eventually appear as 
sounds again. 

If, then, some method is devised for converting 
machine movements to such a form that the 
magnetic field of the recording head can be 
varied in a fixed relationship to the original 
movements, the preservation and reproduction of 
a machine cycle are as easily dealt with as music 
or speech. Various systems such as the use of 
the unusual characteristics of Selsyn motors, 
are being investigated to give electrical signals 
of positions and speeds. The Selsyn motor can 
act as an electrical ‘* generator,” and when its 
shaft is rotated by some external power a signal 
whichis a reference of its angular rotation is 
produced. If a servo motor is used for driving 
a machine slide, which, in turn, is driving a 
Selsyn, then, by means of auxiliary apparatus 
in which is balanced the signal from the Selsyn, 
the servo motor can be made to run only for 
as long as a difference exists between the signal 
from the Selsyn motor and the reference in the 
auxiliary apparatus. As soon as the difference 
is eliminated, the servo motor will stop. This 


therefore, only natural to exploit these principles. 
Thus, machine movements are converted into 
frequencies which can be heard as musical tones 
if the output from the recorder is applied to a 
loudspeaker. 

The electrical system shown in Fig. 1 is of the 
firm’s prototype equipment and the recorder 
used is a standard commercial unit. This equip- 
ment was applied to a Heald “‘ Borematic ”’ fine 
boring machine, which was chosen because of 
its obvious suitability for demonstration. Most 
machines of this type have one cycle of operation 
and the pattern of the machine functions is 
normally obtained by conventional electrical 
methods. Quite often, the cycles necessitate 
fairly intricate circuits and a large number of 
limit switches and relays. Obviously,-the more 
complicated the circuit, the more difficult it is 
to change or vary the cycle on the same machine, 
The magnetic tape control equipment developed 
teduces the work involved in changing a cycle 
to an absolute minimum and any cycle within 
the capabilities of the slides and elements pro- 
vided on the machine can be reproduced without 
altering the control circuit or the machine. 
The only limit to the length of the cycle that 
can be recorded is the length of tape accom- 
modated on a standard reel. The tape shown 


Fig. 2—Fine boring machine arranged for magnetic tape control which 
gives three cycles on a machine previously used for single-purpose work 


valves in their original manual sequence and so 
reproduce exactly the operational cycle. 

If a mistake is made whilst a recording is 
being made, the tape and machine can be returned 
to starting position, the original signals “‘ wiped 
out” and a re-recording taken. If a mistake 
occurs at the end of a very long cycle, it is 
necessary only to “ wipe out” the signal of the 
movement on which the mistake was made. In 
addition, the tape can be cut and spliced and 
movements eliminated if not required. 

It is unnecessary to have a separate track for 
each machine movement, any number of different 
signals being accommodated on one track of 
the tape. Apart from the advantages already 
mentioned, it will be appreciated that if failure 
occurs in the recording “‘ playback ” circuit or 
in the ‘tape itself, then all movements of the 
machine are stopped, whereas, if the system 
used separate tracks, it would be possible for 
some of the movements to continue without 
reference to breakdown of, say, the “ playback ” 
head on another track. The actual process of 
recording automatically erases previous informa- 
tion and there is no risk of accidental super- 
imposition of a new cycle on top of an old one. 

The Heald machine was arranged to finish a 
special component to demonstrate the increased 
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DRY DOCK AT NORTH SHIELDS 


The completed dry dock, which is 709ft. in length, 95ft. wide at the entrance and has a depth of 27ft. over the sill at H.W.O.S.T. 


sll 


The dry dock approaching completion ; this illustration is reproduced from a photograph taken from the arched cofferdam built at the dock entrance 
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versatility with the new control. Three different 
cycles of operation were used to machine the 
component which would normally be impossible, 
or extremely difficult, to do on one machine 
not equipped with a magnetic tape control 
system. The cycles of operation and component 
machined are shown in Fig, 3. 

The extreme accuracy required in machining 
is obtained on the Heald machine by the use 
of dead stops, and dependence is not placed on 
the tape and its associated control for accuracy 
of machine movement with respect to the exact 
time the tape is playing. The system, therefore, 
is used as a method of recording and reproducing 
patterns of machine behaviour and not of absolute 
measurement. The dimensional accuracy of 
the final machine movement is an inherent 
function of the machine. Before recording, the 
hydraulic circuit is preset to give certain rates 
of feed and the recorded signal ensures that the 
slide squeezes against the dead stop with the 
hydraulic oil viscosity at its lowest. It is not 
economical to make the tape an absolute refer- 
ence of measurement on the above set-up, or, 
indeed, on any machine where accuracy can be 
defined by dead stops. 

It is considered that any kind of machine now 
actuated by electro-responsive devices, such as 
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Fig. 3—The three different cycles of operations auto- 

matically controlled by the magne 

system on the ‘‘ Borematic’’ for machining the 
component shown 


solenoids, magnetic clutches and servo motors, 
could be operated by the system described and 
new work could be easily accommodated without 
complete revision of shop planning, layout or 
alteration to the machines. It is not suggested 
that it would always be an advantage—or even 
desirable—to convert all single-purpose machines. 
But many machines are idle for long periods 
when a change in the design of a component 
or a new component necessitates an alteration 
to a machine cycle, and in such cases the advan- 
tages of conversion are obvious. A further 
application of the system would be to profiling 
and three-dimensional contouring. Large models 
could be dispensed with and the form preserved 
on the tape and filed as easily as a drawing. 
This application would be most efficient if 
the tape could be programmed away from the 
machine, and, at first sight, it would seem attrac- 
tive to record the sequences for all types of 
machines in this way, i.e. direct from drawings 
rather than on the machine itself. Unfor- 
tunately, the difficulties involved are many, and 
the result would not always be justified by the 
complexity and cost of the extra equipment. 
Furthermore, it is considered doubtful whether 
it is possible to improve, or even equal by 
simulated techniques, the quality of work pro- 


tic tape control - 
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duced by a skilled operator. Each type of 
machine has certain characteristics which are 
exploited by a skilled operator, but which do 
not enter into mathematical computations. There 
are very few components which cannot be 
produced on a machine by manual operation. 
The sum total of the movements involved may 
produce a complicated sequence which would 
be out of the question for normal working, but 
the individual operations could be broken down 
and performed in slow motion for recording. 
If necessary, the tape could be stopped whilst the 
next sequence was planned or the tools finally 
set, and on “playback” the auto sequences 
=— up to the machine’s correct operating 
s 


The company points out that the possibilities 
of magnetic tape systems are wide and it may be 
some time before their advantages are exploited 
to the full, but savings can undoubtedly be made 
by application to modern machine tools. 





Dry Dock on Tyneside 


We illustrate on page 936 a dry dock which 
has recently been completed for Smith’s Dock 
Company, Ltd., at North Shields, and was 
Officially opened by Mr. J. P. L. Thomas, First 
Lord of the Admiralty, on Friday, June 18th. 
At a luncheon after the opening ceremony Mr. 
Thomas commented upon the shortage of dry 
docks in the United Kingdom and of the tendency 
to increase the size—and particularly the beam— 
of merchant ships; the new dock, he said, 
would take the larger dry cargo ships and 
95 per cent of the tankers in commission or on 
order. 

The new dock is 709ft long, 95ft wide at the 
entrance, and has a depth of 27ft on the sill at 
high water of ordinary spring tides. The dock 
walls consist of a heavy section of steel sheet 
piling, anchored at coping level, and the dock 
has a massive concrete invert. This steel sheet- 
piled construction is a novelty in dry dock design 
and is claimed to be more economical than mass 
concrete. The piles were driven at an early stage 
in the construction, and some difficulty was 
encountered due to the presence of boulders, so 
that trenches had to be excavated before the 
piles were driven. After pile driving, the central 
part of the dock was excavated and the concrete 
invert constructed. An arched cofferdam of 
steel sheet piles, with steel bracing ribs, was built 
to seal off the river entrance during construction. 
Excavation totalling about a quarter of a million 
cubic yards had to be completed, to remove a 
hillside, before the dock itself could be started. 
The illustrations opposite show the reinforced 
concrete lift tower. The lift operates with the 
lower part of its shaft either dry or flooded and 
is automatically controlled to prevent travel 
below the cope when the dock is filled. 

The dock has a “‘ Box” gate—a design which 
is hinged at the base and flaps outwards to open. 
A gate of this kind and of very similar overall 
dimensions, installed at T. W. Greenwell and 
Co., Ltd.’s dry dock at Sunderland, was described 
in THE ENGINEER of October 17, 1952. Such 
gates do not require the gate recesses, and hence 
the considerable length of dock wall, necessary 
to accommodate mitre gates. The pumping 
system incorporates a siphon with air valves at 
the crest, which operate when the main pumps 
stop so as to prevent water siphoning back into 
the dock ; this device eliminates a costly valve 
in the main pump culvert. 

The project has also included the construction 
of a deep water quay, 380ft long, which forms an 
extension to the existing quay. The new quay 
is also of steel sheet piled construction, compris- 
ing a double row of piling, with reclamation 
behind it. The dock and quay are both equipped 
with comprehensive services for ship repairing, 
including, in the case of the dock, cranes up to 
30 tons in capacity, and a plater’s shed. The 
cost of the project was stated to be about 
£1,250,000. 

The consulting engineers for the scheme were 
T. F. Burns and Partners and the main con- 
tractor was Holloway Brothers (London), Ltd. 
The Box gate was supplied by Sir William Arrol 
and Co., Ltd., and the pumps by Drysdale and 
Co., Ltd. 
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Electrical Engineering in World 
Trade 

A paper on “ Electrical Engineering in World 
Trade,” by Sir George H. Nelson was presented 
to the British Electrical Power Convention at 
Eastbourne on June \5th in the form of a summary 
read by Mr. H. G. Nelson, in the unavoidable 
absence of the author. This paper briefly reviewed 
the well-covered ground of power generation, 
transmission and distribution,- and utilisation ; 
touched upon such specialised applications as 
traction and domestic equipment, and finally 
referred briefly to the impact on electrical engineer- 
ing of new materials, of electronics, and of atomic 
oe Abstracts from the paper are reproduced 
ere. 

GENERATION 


Hydro-Electricity—In a world survey it is 
convenient to deal first with hydro-electricity 
before reviewing the various forms of thermal 
power station. 

At the 1950 World Power Conference, the 
world’s economically exploitable hydro-electric 
power resources were assessed at 1100 million 
horsepower. It was considered that this would 
probably be capable of development over the 
next half century. Already developed world 
hydro-power is estimated at about 90,000M W, so 
that roughly 12 per cent of the total available 
is already harnessed. In Canada, the figure is 
about 23 per cent and the average for the British 
Commonwealth just under 10 per cent. If 
installed capacity of hydro-electric plant increased 
at the rate of 7 per cent per annum (compound), 
which is a fairly general average for the increase 
in the total of all forms of generating plant, then 
the limit of economically exploitable hydro- 
electric power would be reached in about thirty 
years. The limit will, in any event, be reached 
sooner or later, but meanwhile there is plenty 
of work to be done in this field for many years 
to come. 

British manufacturers were supplying hydro- 
electric plant to many countries abroad before 
there was any significant demand at home. In 
recent years they have been privileged to carry 
out extensive work for the North of Scotland 
Hydro-Electric Board. The fact that some of the 
most modern hydro-electric stations in the world 
can be seen in operation in this island by overseas 
visitors is of incalculable value in helping to 
promote our export trade. 

Steam.—According to information published 
by the Statistical Office of the United Nations, 
the output from thermal plants grew more 
rapidly than that from hydro-electric plants 
between 1929 and 1950, and in 1952 about 62 per 
cent of the total power generated came from 
thermal plants, and 38 per cent from hydro 
and géo-thermal sources. The preponderance 
of thermal power is likely to continue, and in 
particular the preponderance of steam generating 
plant, even if coal is ultimately displaced by 
nuclear reactors. 

With the constant growth of load the size of 
generating stations has increased, and with it 
the size of individual sets, both at home and 
abroad. In this country, whereas thirty years 
ago a 20MW turbo-set was considered a very 
large unit, sets of over 1O0OMW individual 
capacity running at 3000 r.p.m. are now being 
installed. Consideration is being given to 
individual units with capacities as great as 
250MW or higher for installation in various 
parts of the world within the next decade. 

An important factor in export trading is the 
interdependence of the home and export markets 
and the standardisation of units to meet the 
needs of both. Certain steps have been taken, 
both on a national and an international basis, 
towards the standardisation of sizes and steam 
conditions. It is felt, however, that more could 
be done in thé way of standardisation in general, 
and that the subject merits a good deal of further 
study. There is, of course, a major complication 
due to the 60 cycles frequency being standardised 
on the American Continent and 50 cycles in 
most other parts of the world. This inevitably 
necessitates two separate sets of standards, and 
to this extent the American Continent has to 
be treated as a separate entity from the design 
point of view. 

Diesel_—The diesel engine has long been, and 
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still remains, an invaluable source of power in 
places where demands are small, supplies of 
solid fuel are not available at an economic cost, 
or where water supplies are limited. Such 
conditions are met with in many parts of the 
world. For equivalent power, a diesel installa- 
tion is much more compact than a comparable 
steam power station, and it does not require 
the coal handling and water-treatment plant 
associated with the latter. It also has the great 
advantage of immediate availability, and for 
this reason is extensively used as a stand-by 
plant to safeguard against failure in the main 
supply, or to carry peak loads. 

The diesel has a higher thermal efficiency 
than any other known form of heat engine, and 
now also has a high degree of reliability which 
compares well with other forms of prime mover. 

Gas Turbine.—At present the industrial gas 
turbine is restricted to using a comparatively 
narrow range of liquid and gaseous fuels, but 
the possibilities for improving the range of fuels 
in the near future are good. The most important 
applications are probably gas line pumping, 
blast-furnace blowing, peak load plant in associa- 
tion with hydro-electric systems, and coal- 
burning, base-load plant. Locomotive applica- 
tion may also be mentioned. The advantages 
of the gas turbine are that it can be used on sites 
that are entirely devoid of cooling water, it can 
be designed to start up quickly and accept full 
load almost immediately, and it gives its highest 
output and best efficiency under winter conditions 
when the demand for power is normally greatest. 

Experience to date with industrial gas turbines 
indicates that they will compare favourably in 
maintenance costs with steam or diesel plant. 
They can be made small in size and light in 
weight, thus leading to low transport costs, 
simple foundations, and the minimum of installa- 
tion expense. 

gas turbine shows promise of evolving into 
a robust, reliable and long-lived prime mover, 
capable of making efficient use of the lowest 
grades of solid, liquid and gaseous fuels, many 
of which are now thrown away or run to waste. 

It is estimated that in this country alone 
2,000,000 tons per year of virtually waste colliery 
products are lost that could be used in suitable 
coal-burning gas turbines for generating power 
at the pithead. 

Overseas, the coal-burning gas turbine, needing 
neither feed-water nor cooling water, may make 
a contribution to the power industry in countries 
such as South Africa, Australia and Pakistan. 
Turbines running on natural gas may find many 
applications in the oil-bearing regions of Canada, 
South America and in Pakistan and the Middle 
East generally. 

* x 
UTILISATION 


There is still a great need for more horsepower 
per worker employed in our factories. We still 
lag too far behind certain other countries in 
this respect, notably the U.S.A. and Canada, 
though it is fair to add that the picture is some- 
what distorted by the fact that in those countries 
there are great electro-chemical and similar 
industries which, by their nature, require great 
quantities of electric power, but relatively only a 
very small number of workers. 

Mining.—In recent years the electric winder 
has developed a marked ascendancy. It is the 
declared policy of the National Coal Board 
to electrify all the remaining steam winding 
plant as speedily as circumstances permit. Present 
development in winding practice is to use semi- 
automatic or fully automatic control, giving a 
high degree of safety, combined with efficiency. 
The development of d.c. dynamic braking of 
a.c. winders has rendered possible the use of 
a.c. winders in many cases where, in the past, d.c. 
equipment on the Ward Leonard principle 
would have been necessary. The reduction in 
the number of machines required results in lower 
capital cost and maintenance, and in reduced 
freight charges (an important matter to overseas 
buyers). 

Steel.—The steel industry is a conspicuous 
example of an enlightened user of the advantages 
of electricity. The use of electric drives and 
control for rolling mills has greatly increased 
the maximum operating speeds and the output 
per operator, particularly in the rolling of sheet 
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and tinplate. There are several modern mills 
to-day running at speeds of 4000ft per minute 
and one of the fastest has a rated top speed of 
7000ft per minute. It is likely that as more 
comes to be known about rolling problems, 
considerably faster speeds may be achieved. 

The slabbing mill at the Abbey Works of the 
Steel Company of Wales has an electrical rating 
equal to that of many of the largest American 
mills, the twin driving motors having a combined 
rating of nearly 10,000 h.p. at 40 to 80 r.p.m. 
This mill handles 17-ton ingots at the rate of 
about one every two minutes, rolling them down 
to slabs for strip production. 

A number of overseas countries have, in 
recent years, been putting down new steel plants 
or modernising old ones. One notable example 
is provided by Spain, where a large new steel 
works is at the present moment under construc- 
tion. Much of the equipment is of British 
manufacture, but it is interesting to note, as an 
indication of present trends, that a fair propor- 
tion of the mechanical and electrical equipment 
is being made in Spain to British designs and 
specifications. 

Textiles.—The principal materials involved 
are cotton, wool, synthetic fibres and natural 
silk. Cotton accounts for no less than 75 per 
cent of the demand and wool 18 per cent. 
Although large electrification schemes have 
recently been completed for a number of mills 
in Durham, Yorkshire, Lancashire and Northern 
Ireland, available statistics show that of the total 
driving power installed in cotton textile factories 
in the U.K. only about 38 per cent is by electric 
motors from public supply. 

Electrical manufacturers have produced a 
variety of equipment for increasing speeds of 
output and for reducing losses through breakages 
of fibre and other causes. These include such 
developments as variable-speed spinning motors, 
smooth acceleration motors and automatic 
control, to mention only a few. 

Rail Transport.—Although Britain built the 
first railway and the first steam locomotive over a 
century ago, we have to-day only eighty-one 
electric and six main line diesel-electric loco- 
motives on our railway system, out of some 19,000 
locomotives in service on British Railways. 
This is in striking contrast to the U.S.A., where 
3558 diesel locomotives were built in the year 
1951, all of standardised designs, for the U.S.A. 
internal railway system. 

With our national coal consumption rapidly 
rising and output steady, or tending to decline, 
every possible means of conserving our coal 
resource@fought to be employed. Electrification 
of the railway system in the United Kingdom, 
or a large part of it, would save severa! million 
tons of best-quality coal every year. On the 
basis of the figures in the Cock Report on 
Railway Electrification, it would appear that 
roughly half the lines in this country could be 
electrified economically. There are many other 
lines which could be worked more economically 
with diesel traction than with steam. 

What is required is a very bold approach to the 
very large-scale capital expenditure inevitably 
involved. It is encouraging to see that British 
Railways are making a definite move. Their 
programme is, however, very modest in view of 
the magnitude of the system. 

Comparisons made between diesel-electric 
and steam locomotives do not always do proper 
justice to the former. It has been stated that the 
cost of the diesel-electric is four times that of 
the equivalent steam locomotive, but this is 
certainly an exaggeration. Again, in regard to 
fuel consumption, while there may be little 
difference between the two in fuel cost on com- 
parable test runs, allowance must be made for 
the elimination of standby losses in the case of 
the diesel, and for its much higher rate of 
availability. 

The Domestic Load.—One of the most sig- 
nificant features in the post-war development 
of the electrical industry has been the rapid 
growth in the manufacture of electrical appliances 
for the home. In five years the output of house- 
hold refrigerators in this country has reached the 
total of £60,000,000, of which 63 per cent was 
exported. During the same period, British 
factories produced over 2,600,000 washing 
machines, of which 47 per cent were exported. 
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Electric cooker production reached 1,250,000, 
of which 17 per cent was sent abroad, the 
remainder being required for use in this country, 
mainly in connection with new housing 
programmes. 

Nevertheless, only 18 per cent of the wired 
homes in the United Kingdom own an electric 
cooker, only 12 per cent own an electric washing 
machine, and no more than 7 per cent own a 
refrigerator. Compare this with the figures for 
the United States, where 90 per cent of the 
homes have a refrigerator, 79 per cent use 
washing machines, and 26 per cent electric 
cookers. 

The increasing contribution which the rural 
load can make to the home market must not be 
overlooked. The rural electrification policy 
of the British Electricity Authority and the Area 
Electricity Boards involves an estimated expendi- 
ture of about £130 million over the next ten 
years. Many-country dwellers do, of course, 
already make full use of electricity, but as the 
policy referred to involves connecting up a 
further 60,000 farms and over 250,000 
houses, during the first half of the ten-year 
programme, there are very great opportunities 
here for the electrical engineering industry to 
grasp, in bringing improved amenities and greater 
efficiency to our agricultural communities. 


NEW MATERIALS 


Great expectations are held for the future use 
of titanium, on account of its lightness, its great 
strength, and the corrosion resistance of its 
alloys. Though it is the eighth most common 
element in the earth’s crust, it is difficult to 
produce the pure metal economically due to its 
affinity for oxygen. It is important that these 
problems be solved so that applications to 
rotating machinery can proceed. 

The latest improvement of magnetic materials 
for transformers and other electrical apparatus 
is the development of cold rolled oriented silicon 
iron. This material allows a more efficient use 
of the magnetic properties than the common hot 
rolled sheet, leading to considerable savings in 
weight and space for equivalent output. 

It is only possible to refer in passing to such 
developments as the increasing use of aluminium 
in place of copper for conductors, and the use 
of toughened glass in place of ceramic insulators 
in certain applications ; also to the development 
of silicone varnishes, which permit higher running 
temperatures for machines, again making for 
—_ efficiency and reduction in weight and 
bulk. 

In the last few years, much has been heard 
about discoveries in the field of semi-conductors, 
especially germanium and silicon, whilst the 
first application of these materials seemed to 
be for communication purposes, it soon became 
clear that they could play a big role in the power 
field, and that within foreseeable time they might 
completely change our present means of rectifica- 
tion of alternating current. 

” * * 
ATOMIC ENERGY 


From every point of view, it is of the utmost 
importance for this country to place itself well 
in the forefront in the development of equipment 
for the production of commercial power from 
atomic piles. It is important because of our 
present degree of dependence on one type of fuel 
—coal—and the precarious position (already 
referred to) resulting from increased consumption 
and declining production of that fuel. It is 
important, too, because exports of plant for 
power production from atomic fuels may be a 
very significant factor in world trade in years to 
come, and we must put ourselves in a fully 
competitive position. 

The electrical engineering profession and 
industry have to master a new technique. We 
must learn to use and handle new materials such 
as liquid sodium and heavy water, as well as the 
copper and iron with which we are familiar, 
and we must learn to think of neutron economy 
as much as of power factor. 

The use of fissionable materials as fuel makes 
it possible to locate power stations in regions 
where there is little water, and no adequate 
supply of traditional fuels. This may bring 
about a transformation in the industrial pattern 
of the world. 
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Western Automatic Computer of the 
National Bureau of Standards 


( By Our American Correspondent ) 


The National Bureau of Standards’ Western Automatic Computer (‘“‘ SWAC”’) 
has been designed and built at the Institute for Numerical Analysis of the N.B.S. in 
Los Angeles under the sponsorship of the Wright Air Development Centre. It is 
now being operated twenty-four hours a day, five days a week, to solve a wide range 
of complex problems in physics, engineering, mathematics, statistics and meteoro- 
logy. It is the first high-speed electronic computer in the United States to be 
equipped with the very fast Williams cathode-ray-tube memory and it has a 
magnetic drum auxiliary memory. It operates at a rate of 16,000 additions or 


2600 multiplications per second. 


7: Western Automatic Computer of the 
National Bureau of Standards at the Institute 
for Numerical Analysis in Los Angeles is a high- 
speed digital computer which has been used, so 
far, principally to solve aircraft design problems 
originating with the U.S. Air Force and its 
contractors, other problems in the fields of 
science and engineering submitted by Govern- 
ment agencies, and mathematical problems 
arising in connection with the work of the 
N.B.S. on computation methods and computing 
machine development. The high speed of the 
machine results from its Williams tube memory* 
and its parallel mode of operation. The memory 
unit consists of a bank of c.r. tubes which store 
information as bright spots of charge. The 
unit is operated in parallel, i.e. all the digits of a 
number are transferred in or out of the memory 
simultaneously, thus greatly reducing the time 
required for the transfer of information. In 
machines employing the serial mode of operation, 
such as those using acoustic delay line memories, 
numbers and instructions are represented by 
trains of electrical pulses, while in the present 
computer, parallel circuits transfer numbers and 
instructions almost instantly, within the time 
of a single electrical pulse, or about one-tenth 
of a microsecond. Furthermore, arithmetic 
operations are also carried out in parallel, with a 
consequent increase in speed of computation. 
In its parallel method of operation, ““SWAC” 
differs from ‘‘ SEAC,” the National Bureau of 
Standards Eastern Automatic Computer, a 
serial machine constructed by the N.B.S. at 
its Washington laboratories, which was described 
in THE ENGINEER, Feb. 16, 1951. Recently the 
scope and complexity of the problems which 
the machine can handle have been greatly 
extended through the installation and successful 
operation of a magnetic drum auxiliary memory. 
Based on the principle of the magnetic-tape 
recorder, the new memory holds sixteen times as 
much mathematical information as the c.r. tube 
memory, with which it will be used to increase 
the overall memory capacity of the machine. 
The magnetic drum will also act as a store- 
house for a library of numerical methods or 
routines of instructions which, when obeyed by 
the machine, can facilitate the solution of a 
large class of problems. 


DESIGN OF COMPUTER 


““SWAC ” is automatically sequenced, i.e. it 
automatically performs all of the logical and 
arithmetical operations required to solve a 
particular problem once it is supplied with 
coded instructions and numerical data. The 
computer stores in its high-speed memory not 
only the numbers involved in the computation 
but also the instructions necessary to perform 
the computation. This makes it possible for the 
calculator to use fully the speed of the Williams 
tube memory, doing complete arithmetic opera- 
tions in a few microseconds. The computer 
proper is housed in a single console approxi- 
mately 12ft wide, 5ft deep and 8ft high, which 
is shown in Fig. 1. It consists of three major 
parts: an arithmetic unit, a memory unit and 
a control unit. Furthermore, there are four 
auxiliary parts: the magnetic drum memory, 
the input and output units, the operating console 
and the power supply. 

The arithmetic unit performs the arithmetical 


* See Proc. Inst. Elec. Eng., 100 (1953), pages 523, 543. 





operations of addition, subtraction and both 
rounded-off and exact multiplication. It also 
performs the logical operations of ‘‘ compari- 
son”? and “extract.” Comparison involves 
changing the course of the computation depending 
on the relative sizes of two numbers. ‘ Extract” 
divides numbers up into parts which the com- 
puter can handle in different ways. The arith- 
metic unit receives information from the memory 
in the form of numbers to be operated upon and 
instructions as to the nature of the operation. 
Having acted upon such instructions and com- 
pleted the operation, the arithmetic unit returns 
the answer to the memory. The memory feeds 
its information to the arithmetic unit in accord- 
ance with instructions it receives from the 
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to watch the machine as it operates. The console 
is provided with control switches and neon lights 
which indicate what is taking place inside the 
machine. Oscilloscope screens make it possible 
for the operator to view the memory pattern of 
any given unit of the Williams tube memory. 
The machine is supplied with electrical power, 
at closely regulated voltage, by means of a 
motor generator set and auxiliary equipment 
that is largely electronic in nature. The com- 
puter is thus isolated from line voltage fluctua- 
tions which might affect its operation. In opera- 
tion the consumption is about 30kW. 


WILLIAMS TUBE MEMORY 


The Williams tube memory consists of a bank 
of thiry-seven c.r. tubes, each of which can store 
256 digits on its face in a matrix pattern of dots 
and dashes. Figs. 2 and 3 show, respectively, 
one of the thirty-seven c.r. tubes and the memory 
pattern of dots and dashes. The dots represent 
“0,” while the dashes represent “1.” As 
“SWAC” is a binary machine, all decimal 
numbers and instructions are fed into it in a 
code which utilises only the digits 0 and 1. 
The number of digits that can be stored on the 
face of one c.r. tube determines the number of 
words which can be stored in the memory. Thus, 
the nth c.r. tube stores the nth digit of each word, 
and a given word has one digit stored in the 
same relative position in each of the tubes. 
This makes it possible to position all of the 
electron beams at a given location, or “‘ address,” 
in the memory and, hence, to transfer all of the 
digits of a word simultaneously. As a result, the 





Fig. 1—The N.B.S. Western Automatic Computer 


control unit. The control unit consists of elec- 
tronic circuits which control the operations of 
the computer proper. This unit takes informa- 
tion from the input unit, directs it to the memory, 
tells the memory when to send information to 
the arithmetic unit, tells the arithmetic unit 
when and where to return answers to the memory, 
and controls the feeding out of completed solu- 
tions to the output unit. The computer uses 
both a punched-card input-output system and a 
paper-tape system. For card input the coded 
problem is punched on a standard tabulating 
machine card and the answer is received in the 
same way. In the paper-tape input-output 
system a coded problem puncked in paper tape 
is fed into the machine and answers are auto- 
matically given in typed form by an electric 
typewriter, which may be seen in the right-hand 
foreground of Fig. 1. The operating console is 
an office desk with specially built panels mounted 
on its top surface and permits the human opera- 
tor to control the operations of the machine and 


time required to transfer a word to or from the 
memory is only 16 microseconds. 

To produce either a dot or a dash at a given 
spot on the face of a Williams tube unit, the 
electron beam is turned on to produce a spot 
on the screen. If the beam is left on only long 
enough to establish equilibrium and is then 
turned off, a dot is produced. If the beam is left 
on longer and is deflected from the dot position 
by the superposition of a small saw-tooth voltage 
on the positioning voltages, a dash is produced. 
The dots and dashes are read off by an amplifier, 
which picks up the signal from the tube screen, 
amplifies and reshapes it, and causes the electron 
beam inside the tube to place a signal back on 
the face of the tube. Unless this means of storage 
is continually renewed or regenerated, the 
original charge pattern tends to disappear over 
a period of time as the charged spots gradually 
collect stray electrons. Thus, to provide con- 
tinuous storage, an electron beam is made to 
inspect successively each point of charge and to 
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Fig. 2—Williams 


energise electronic circuits which, when necessary, 
restore the charge to its initial value. The 
Tegeneration process takes place during short 
intervals which alternate with the reading-in 
or reading-out of information in the memory. 
In this renewal process the machine spénds only 
8 microseconds on each point of charge on the 
face of the tube, and complete regeneration occurs 
250 times a second. Such a continuous regenera- 
tion process makes it possible to store information 
indefinitely. A crystal-controlled oscillator 
regulates both the rate of regeneration of the 
memory and the operations of the arithmetic 
unit. 


MAGNETIC DRUM MEMORY 


While the c.r. tube memory delivers informa- 
tion at a very rapid rate, its capacity is limited 
by the number of digits that can be stored on the 
face of a single c.r. tube. To provide greater 
flexibility and computing power, a magnetic 
drum external memory has recently been 
developed and installed by the Bureau. With 
the drum memory, many complicated problems 
can be handled by transmitting information out 
of the computer for storage and then feeding 
the information back into the computer at a 
later stage of the problem. The memory unit 
comprises a revolving metal drum, illustrated in 
Fig. 4, which retains numbers and instructions 
on its surface in the form of magnetic pulses 
similar to those used in tape recording. At 
intervals, blocks of magnetic pulses are removed 
from the drum by a magnetic head and are 
taken into the computer to be transformed 
electronically into spots of charge in the Williams 
tube memory, where they remain until called 
for by the control unit. The computer stores 
and processes information in units called words, 
each word consisting of thirty-seven binary 
digits, the equivalent of eleven decimal digits. 
The magnetic drum has a capacity of 4096 
words of thirty-seven binary digits each, in con- 
trast with the 256-word capacity of the c.r. tube 
memory. The instruction routines stored on 
the drum will handle, inter alia, the conversion 
of information from a decimal representation 
into the binary representation used by the 
machine, as well as the final conversion back 
to decimal form when it is required to print out 
results. 

In the construction of the magnetic drum, 
primary consideration was given to simplicity 
of design and highest efficiency in the transfer 
of information between it and the c.r. tube 
memory. A drum memory ordinarily has a 
much larger capacity than a Williams tube 
memory, but access to a drum memory is 
generally slow. In particular, if information is 
required from some specific position on the 
drum, the computer may have to wait up to a 
maximum of one drum revolution before receiv- 
ing any information. However, in the magnetic 
drum memory developed for “‘ SWAC,” the access 
time has been shortened in two ways: (1) 


THE ENGINEER 


tube memory unit 


numbers are transferred in sizeable blocks from 
the magnetic drum memory to the c.r. tube 
memory, thus minimising the total number of 
times the drum memory must be consulted ; 
(2) the numbers in each of these blocks are stored 
sequentially around the circumference of the 
drum so that one block forms a band or channel 
completely encircling the drum. When a transfer 
to or from the drum memory is made, the whole 
channel is handled at one time. Transfer of 
information starts immediately after the proper 
channel has been selected and continues for 
exactly one drum revo- 
lution, thus eliminating 
all waiting time. In this 
way the access time per 
word has been reduced 
to 500° microseconds, 
equivalent to about one- 
thirtieth of the normal 
access time of a magnetic 
drum memory. 

Information is stored 
serially on the drum in 
forty-binary-digit words. 
The first thirty-six digits 
represent numerical in- 
formation, the thirty- 
seventh digit gives the 
algebraic sign, while the 
remaining three digit 
positions are empty. 
Thirty-two words are 
stored in each channel 
and constitute a basic 
transfer block. As the 
drum rotates at 3600 
I.p.m., thirty-two words 
are transferredin approx- 
imately 0-017 second. 
The drum contains 128 
information channels as 
well as four timing 
channels. The timing 
channels feed a timing 
generator, which gener- 
ates a pulse for each 
digit space, a pulse for 
each word space, and a 
reference pulse for each 
revolution of the drum. 
The pulses marking each word space go to 
an “ address ”’ counter, which counts from 0 
up to and including 31. This counter con- 
tinuously keeps track of the word spaces 
as they pass under the magnetic read-write 
heads. The: reference pulse is used initially to 
synchronise this counter with the drum. 

The c.r. tube memory operates in parallel 
with the serial magnetic drum memory, and 
the two units are not in synchronism. Direct 
communication between the memories is therefore 
not possible, Information from the drum must 
first be played back into a vacuum valve shifting 
register and then transferred in parallel to the 
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c.r. tube memory. Each digit takes 13 micro. 
seconds to play back, so that the three empty 
digit spaces in each word give rise to a total 
delay of 39 microseconds between words. This 
delay is more than adequate for transferring 
a number from the register to the c.r. tube 
memory and for clearing the register to receive 
new information. The entire drum memory 
system consists of less than a dozen different 
basic single-valve plug-in units which were 
developed to obtain a high degree of stability 
under various conditions of loading and ageing, 
In addition to the drum memory, present plans 
call for the installation of a slow-speed auxiliary 
memory consisting of a magnetic-tape unit, 
It will have a much larger capacity than the other 
two memories, holding approximately 4,000,000 
binary digits, but its average access time will be 
quite long—about three and a half minutes. 


OPERATING EXPERIENCE 


““SWAC” contains about 2600 vacuum valves 
and 3700 crystal diodes. The average valve life 
has been found to lie between 8000 and 10,000 
hours. To date, very few valves have been lost 
because of heater failure, and the largest per- 
centage of failures have resulted from low 
emission and intermittent shorts. All electronic 
components in the computer proper are mounted 
on removable plug-in chassis, so that faulty 
operation can usually be corrected by replacing 
a bad chassis with a good spare unit. The faulty 
chassis can then be repaired in the laboratory 
without loss of computer time. The majority of 
the plug-in chassis contain an average of ten 
valves each; however, the magnetic drum 
circuits are built up of much smaller units, usually 
consisting of a single valve. One of the difficulties 
encountered with the c.r. tube memory has 
been “ spill-over,” or redistribution of charge, 
which limits the number of times the spots 





Fig. 3—Williams tube memory pattern 


adjacent to a particular spot may be read before 
the spot in question must be regenerated. To 
mitigate this difficulty, circuits have been installed 
which eliminate most of the drift in the patterns 
on the face of the tubes, and a substantial im- 
provement in operating time has resulted. Other 
improvements have been achieved ‘by rebuilding 
certain parts of the circuitry which have been 
found to require much maintenance. A sub- 
stantial improvement in operating time occurred 
when an air-conditioning unit was installed to 
maintain the incoming air in the ventilation 
system at a constant temperature. This mini- 
mised the temperature cycling of the crystal 
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diodes and substantially decreased the number of 
diode failures. The general operating efficiency 
of the computer has.also been increased by the 
addition of a loudspeaker and a buffer tube with 
a plug-in arrangement allowing the operator to 
“listen”? to any of the commands in a problem. 
For example, an alternate succession of add and 
subtract commands produces a note having a 
frequency of 8 kc/s. Recently, by the addition 
of one valve and a few crystals, a converting 
output command was obtained. This command, 
which is effective only with the output typewriter 
and the tape punch, converts fractional binary 
numbers to octal numbers, decimal numbers, or 
numbers of any other base up to sixteen. 


PROBLEMS SOLVED 


More than fifty problems were handled by the 
computer in the past year, ranging from minutes 
to hundreds of hours in running time. During 
this period the punched-card input-output 
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Fig. 4—Magnetic drum memory unit 


system was operative, but the magnetic drum 
had not yet been installed. Problems in the fields 
of least squares, reduction of data, heat transfer, 
stress analysis, and many other physical pheno- 
mena can be described by systems of linear 
equations. However, most of the methods now 
in common use for solving such equations are 
variations of the elimination method developed 
by Gauss. These methods all tend to yield 
answers of low significance when the matrix of 
the coefficients is almost unity. Using ‘“‘SWAC” 
for extensive numerical trials, members of the 
staff of the Bureau have recently developed a new 
approach, known as the conjugate gradient 
method, which appears to be well suited for the 
solution of problems arising in applied physics 
and engineering. ‘“‘SWAC” has now solved 
many systems of equations of the order of 10 to 15. 
Codes have been prepared for the solution of 
systems of any order up to 45, but no system of 
that high order has as yet been solved. However, 
the characteristic values and their associated 
vectors have been found to nine ‘significant 
decimal digits for a 45th order system, as well 
as for systems of the order of 10 to 20. 

In the field of differential equations, a large 
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amount of computing time has been devoted to 
the study of associated Legendre functions, 
(px), which are important in the mathematical 
analysis of radiation fields from wireless aerials. 
The specific problem was the determination of the 
non-integral values of the order (n), which, for 
fixed values of degree (m) and argument (x), 
would make the value of the function zero. For 
each combination of m and x an infinite set of 
discrete values of n will satisfy the requirements. 
The computer found the first thirty values of n cor- 
responding to one value of x and three values of m. 

With the aid of “‘ SWAC ” the National Bureau 
of Standards has carried on research in the 
application of the so-called ‘“‘ Monte Carlo” 
method to the solution of complicated differential 
equations and of previously unsolved statistical 
problems in nuclear physics. The Monte Carlo 
method, which was developed by J. von Neumann, 
of the Institute for Advanced Study at Princeton 
University, and S. Ulam, of the Los Alamos 
Scientific Laboratory, University of California, 
is a new mathematical technique which solves a 
physical or mathematical problem by creating an 
artificial statistical model of the physical or 
mathematical process involved. It applies the 
techniques that are used in analysing games of 
chance to the analysis of physical problems where 
the events are random and are governed by the 
laws of probability. Large-scale computers such 
as “‘ SWAC ” provide an excellent means for the 
solution of problems of this kind because they 
are able to create conditions which imitate 
the statistical behaviour of the given problem. 
Thus, the randomness of the event can be taken 
care of by putting into the extended memory 
of the machine a set of random numbers which 
are first tested for their random quality. The 
conrputer has been used to compile large groups 
of random digits, to explore their statistical 
behaviour, and to investigate their ability to 
solve partial differential equations by random 
walk processes. 

Problems in the evaluation of definite integrals 
have arisen from studies in probability ‘and 
statistics. One such problem, the computation 
of a table of survival probabilities for biological 
experiments, required the evaluation of 21,500 
double integrals with each variable ranging from 
plus to minus infinity. This table was computed 
in 177 hours. A second table, for biological 
experiments in which the exact level of a radia- 
tion dose is unknown, required the evaluation 
of 7500 single integrals, involving an infinite 
lower limit and a finite upper limit. Many 
applied problems have dealt with the reduction 
of large blocks of data. A representative study 
concerned the large-scale circulation patterns in 
the atmosphere of the earth. Some 750,000 
pieces of data, each five decimal digits in length, 
were processed to yield about the same number 
of answers, the computer spending 325 hours 
on this problem. Several combinatorial prob- 
lems have also been tackled. In some of these, 
“SWAC” has searched exhaustively through all 
possible combinations of the variables. One 
such problem was that 
of finding “ difference 
sets,” i.e. a set of m num- 
bers such that all n(n—1) 
non-zero differences 
give distinct remainders 
when divided by n?—n 
—1. Another problem, 
involving permutations, 
dealt with the optimal 
assignment of duties in 
an organisation. The 
computer has proved to 
be an effective tool for 
the analysis of Fourier 
synthesis of X-ray dif- 
fraction patterns of 
crystals. Such analyses, 
which are at present 
being carried on by 
members of the Chemis- 
try Department of the 
University of California 
at Los Angeles, supply 
data leading to the 
determination of the 
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In the field of pure mathematics, ““SWAC” 
has been used to study the primality of the 
Mersenne numbers, i.e., numbers of the form 
2?—1, where p is a prime. These numbers, 
when prime, are related to the “‘ perfect num- 
bers ” of the Greeks, which are the sum of all 
their integral divisors excluding themselves. 
The present list of values of p which yield 
prime numbers is as follows : 2, 3, 5, 7, 13, 17, 
19, 31, 61, 89, 107, 521, 607, 1279, 2203 and 2281. 
The last five values were added to the list by the 
computer as a result of the systematic testing of 
all prime numbers up to 2297. Mathematical 
research directed toward the more effective 
utilisation of electronic digital computers is 
continuing at the Institute for Numerical 
Analysis of the N.B.S. Further progress in 
this programme is expected to increase materially 
the scope of the problems which “ SWAC ” and 
other high-speed computers can handle and 
should also make possible additional savings in 
actual computing time. 





Lorry Loader 


A Lorry loading device now being made by 
Felco Hoists, Ltd., 29, Cromwell Road, London, 
S.W.7, has been introduced to facilitate the 
work of loading and unloading vehicles, making 
them independent of additional labour or 
mechanical facilities when transporting heavy 
goods such as oi! drums, crates, sacks, &c. The 
device is hydraulically operated through a pump 
driven from the vehicle engine power take-off, 
and it can readily be fitted to most makes of 
lorry. A typical installation can be seen in 
operation in the photograph we reproduce 
below. 

The loader consists essentially of a chequer 
plate platform mounted at the end of a pair of 
tubular support arms which are pivoted on 
brackets at the rear of the lorry frame. A 
powerful hydraulic jack is coupled to the rear of 
the support arm assembly and is supplied with 
pressure fluid by a high-pressure pump driven 
by the engine power take-off. Fork arms pivoted 
on the back of the platform are designed to lie 
flat on the ground whilst the platform is lowered 
and to rise automatically to provide a back 
support for the load before the upwards move- 
ment of the platform begins. In its uppermost 
position the platform is level with the lorry 
deck. Movements of the platform are con- 
trolled by a lever placed in such a position at the 
side of the lorry that it can be operated by a 
man standing on the ground or on the lorry 
deck. 

The device handles loads weighing up to 
15 cwt and a release valve prevents damage to 
the mechanism in the event of overloading. 
When the loader is not in use its platform is 
folded back and its telescopic tubular arms 
are retracted so that the complete device can be 
stowed out of the way and locked in position 
under the body of the vehicle. 





The loader is operated by 
jack supplied by a pump driven from the engine power take-off 








— ION of the radio telescope for the 
University of Manchester at Jodrell Bank 
has now begun. The great size of the structure 
can be realised from the model illustrated below, 
the bowl having a diameter of 250ft and the 
height to the upper rim when the bowl is tilted 
being 300ft. 

As is well known, Professor A. C. B. Lovell, 
who is the Professor of Radio Astronomy at 


A scale model of the radio telescope at Jodrell Bank. 
bowl in this position is 310ft, and the diameter of the runway is 300ft. 


Manchester University, has been applying the 
radio and radar techniques developed during 
the war to the study of radio emissions from 
interstellar space, and the research programme 
was discussed in an article in THE ENGINEER, 
May 9, 1952. Reference was made at that time 
to the discovery in 1951 of a spectral line emis- 
sion from the hydrogen 
gas in the Milky Way 
on a_ wavelength of 
2icm, this being the 
only line frequency to 
be emitted in the radio 
wave region. 

By observation of the 
“*Déppler shift” in this 
frequency it is possible 
to establish the speed 
of recession of the earth 
from the hydrogen gas 
clouds in the remote 
part of the Milky Way 
system. This spring 
some of the workers at 
Jodrell Bank succeeded 
in combining the 21cm 
technique with their 
studies of the emission 
from the radio stars 
and have managed to 
obtain an outstanding 
measurement, namely, 
that of the distance of 
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Radio Telescope at Jodrell Bank 


the so-called radio stars. Hence, although the long 
wavelength of the radio emission presents very 
great difficulties, the workers in this field 
have already succeeded in measuring the 
position, size and distance of some of these 
stars. 

The new steerable telescope will be the only 
one of its kind in the world and it is expected 
to cost about £500,000. Much of it has now been 
fabricated and its erec- 
tion isexpected to becom- 
pleted towards the end of 
1955. The foundations, 
which arealready nearing 
completion, have been 
taken down to the Keu- 
per marl at a depth of 
about 90ft, and they in- 
clude 4000 tons of con- 
crete and 700 tons of 
steel. The structure 
itself is of considerable 
interest as it was essen- 
tial that deflections were 
kept within particularly 
small limits, and its de- 
sign and erection are 
expected to be the subject 
of a paper at a later 
date. As can be seen 
from the model, the 
telescope will rotate on 
twelve bogies weighing 


about 20 tons each, 
around a track 310ft 
diameter. One bogie 


is shown in our second 
illustration, which also 
shows Professor Lovell 
standing in the fore- 
ground, and Mr. H. C. 
Husband, of Husband 
and Co., Ltd., the con- 
sultants for the project. 
In laying the track its 
rails were kept level to 
jin. The bowl is 
secured to a horizontal 
girder mounted upon 
two fabricated towers, 
185ft high. The girder 
is rotated for bowl 
elevation by means of 
racks, their setting being 
to 1/3:in. The bowl is 
rotated by four electric 
motors, two in each tower, and its track- 
ing movements are controlled electronically. 
Together, the bowl and cross girder weigh 600 
tons, of which the lin copper mesh forming 
the bowl contributes 30 tons. The depth of the 
bowl and the height of the aerial tower within 
it is 62}ft. Altogether, the total weight carried 


The height with the 





One of the twelve bogies on which the telescope will rotate 
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on the bogies is about 1500 tons, most of which js 
taken on four bogies disposed at the end of the 
cross girder. The others act as outriggers under 
wind loading. 

As a protection against lightning the track 
is earthed in such a way that at least one bogie 
is always over an earth. 

Lifts and stairs have been provided in the 
towers. Laboratories will be situated at the top 
of the towers and there is to be a laboratory 
swinging with the bowl. There will be catwalks 
on the cross girder and in the aerial tower, which 
will be for use only when the bowl is pointing 
upwards. Electrical power is provided from the 
station’s own power-house, one reason for this 
arrangement being to avoid the undesirable efiects 
on reception of grid and other electric cables near 
to the telescope. 

High winds are expected to present the chief 
engineering problem during construction. Com- 
prehensive wind tunnel experiments on the effect 
of wind on the mesh of the bowl were carried 
out in the Aerodynamics Division of the National 
Physical Laboratory. Once built the instrument 
will be strong and will stand up to wind stresses, 
but when only half completed the telescope is vul- 
nerable and special precautions will have to be 
taken. 





Small Self-Priming Centrifugal Pumps 


NEw production lines have been laid down at 
the Coalville works of Pegson, Ltd., for the 
manufacture of the firm’s smaller sizes of engine- 
driven, self-priming centrifugal pumps from | tin 
to 3in, which are widely used in industry and 
agriculture. These pumps are made in a range 
of sizes and are available with a number of 
different types of engine and electric motor 
drives. 

The firm recently introduced an improved 
design of its 14in and 2in centrifugal pumps, and 
one of the 2in models can be seen in the illustra- 
tion below. The pump casing now fitted gives 
a direct suction flow into the eye of the impeller 
which has also been redesigned to make possible 
higher flows and heads than in the older models. 
This cast iron casing incorporates a clack valve 





2in engine-driven, self-priming centrifugal pump 


to prevent the loss of priming liquid and a special 
turbine renders the pump self-cleaning. A five- 
vane, open trash impeller of cast iron is used 
when handling grit and solids up to tin, and 
is mounted on an extension of the engine crank- 
shaft. The “ multi-point” priming used in 
earlier designs has been retained, and holes at 
the tip of each diffuser vane return the primary 
liquid to the tips of the impeller vanes during the 
priming period. 

The discharge branch is an integral part of the 
pump casing, whilst the suction branch has been 
made detachable to give access to the pump 
interior for inspection. 

The pump is mounted as a complete unit with 
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the engine on a pressed steel baseplate and is 
driven at 2600 r.p.m. It has a maximum suction 
lift of 25ft on cold fresh water, whilst its maxi- 
mum head is about 68ft and maximum delivery 
200 gallons per minute. 





Horizontal Drilling, Boring and 
Milling Machine 

A NEw 4in spindle horizontal drilling, boring 
and milling machine, now being made by Kitchen 
and Wade, Ltd., of Arundel Street, Halifax, 
is illustrated herewith. The rigid box section 
column of this machine is mounted on the slide- 
ways of a S5ft wide bed-plate provided with fac- 
ings to accommodate either a slotted base-plate, 
box table or rotary table to suit the class of 
work to be machined. The column has a hori- 
zontal traverse of 12ft 
along the bed-plate and 
a 5h.p. motor at the top 
of the column driving 
through gearing, vertical 
shaft and a pinion and 
rack provides rapid 
traverse. The saddle is 
balanced and has a ver- 
tical traverse of 8ft on 
the column slideways, 
rapid motion being pro- 
vided by a_ second 
5 h.p. motor at the top 
of the column. These 
two traverse motions 
can be engaged simul- 
taneously or independ- 
ently when setting the 
machine. 

The spindle has a 
maximum traverse of 3ft 
and its nose end is bored 
No. 6 Morse taper. The 
feed rack is cut in a steel 
sleeve which supports 
the spindle. A 10 h.p. 
motor on the saddle 
drives thespindlethrough 
gears providing thirty- 
six speeds, which are 
available in three alter- 
native ranges from 4 to 
480, 5 to 600, or 24 to 
300 r.p.m. Eighteen rates 
of power feed ranging 
from 0-006in to 0-166in 
per revolution of the 
spindle are available for 
drilling and boring work. 
Similar feeds are avail- 
able for vertical move- 
ments of the saddle and 
horizontal movement of 
the column for milling 
operations, and these 
milling feeds can be 
operated simultaneously 
when required. Fine 
hand motion is available 
for all saddle, spindle and column movements. 
Effective locking arrangements are provided for 
the saddle and column, and for the spindle, when 
milling. Electric limit switches are fitted for the 
extreme positions of traverse, and the spindle 
feeds, milling feeds and rapid traverses are inter- 
locked either electrically or mechanically. 

Pressure lubrication to the saddle mechanism is 
provided by a built-in oil pump, and an illumin- 
ated panel at the top of the saddle enables the oil 
flow to be observed. Starting of the main or 
column traverse motor brings into operation the 
automatic lubricating system for the bed slide- 
ways. The various motors are controlled from a 
built-in push-button panel at the left-hand end 
of the saddle. 





Lioyp’s REGISTER OF SHIPPING.—We are informed 
that Sir Ronald Garrett has been re-elected chairman of 
Lloyd’s Register of Shipping and that Sir Guy Ropner 
has been re-elected deputy chairman. Mr. J. E. Green 
was elected deputy chairman and treasurer in succession 
to Mr. A. E.M. Gale, and Mr. W. J. Ferguson is to 
combine his duties as chief executive with those of 
secretary, 
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Verein Deutscher Ingenieure 
Meetings in Mannheim 


tT eighty-fourth annual general meeting of 
the Verein Deutscher Ingenieure was held in 
Mannheim, from Friday, May 28th, till Tuesday, 
June ist. The theme chosen for this year was 
“The Conversion of Matter and Energy.” 

Mannheim and Ludwigshafen stand at the 
confluence of the two rivers, the Rhine and the 
Nackar, and within a radius of 25km there is 
a population of about 1,000,000 people, most of 
whom are actively engaged in the chemical, 
engineering and allied industries. The recent 
meeting was the third to be held in Mannheim 











4in spindle, horizontal drilling, boring and milling machine with thirty-six spindle 
speeds and eighteen rates of power feed to the saddle, spindle and column 


by the V.D.I. since its foundation in 1856, 
the first having taken place in September, 1884, 
and the second in May, 1927. This year more 
than 2000 members and guests took part in the 
meetings, and they were given a cordial welcome 
by the Nordbadish-Pfalzischen Branch Verein. 
The meetings were held in the fine buildings of 
the Rosengarten with its Musensaal and Mozart- 
saal, while additional accommodation was found 
in the adjacent America House, and the Art 
Gallery. 

On Friday afternoon, May 28th, two lectures 
were arranged by the Nordbadish-Pfalzischen 
Verein in collaboration with the Chambers of 
Commerce of Mannheim and Ludwigshafen. 
They were given by Professor Dr. Schuster of 
Cologne, Dir. Dr. K. Pentzlin, of Hanover, and 
dealt with the development of technical know- 
ledge and science and its relationship with com- 
mercial and economic progress. A strong plea 
was made by both speakers for greater harmony 
between economic progress and technical science. 

During the evening Director E. Kothe, of the 
V.D.I., Diisseldorf, opened the exhibition “‘ From 
the Work of the V.D.I.,”’ which had been arranged 


in the entrance hall to the Rosengarten. It was 
designed by Ing. H. Bilberger, Director of the 
Diisseldorf Commercial Museum, and showed 
the organisation of the V.D.IL., its field of 
activity and the work of its many committees. 
The relation of the Verein, with its thirty-seven 
local branches and its membership of more 
than 28,000 persons, was also described, as were 
its national and international relations with 
scientific bodies and institutions. The work 
it has done in connection with German patents 
was illustrated and examples were shown of its 
many publications of books and journals. 
An informal dinner completed the evening. 

On Saturday morning, May 29th, the main 
opening meeting was held in the Musensaal. 
The curator of the V.D.I., Professor Dr.-Ing. 
E. Siebel, introduced the theme chosen for this 
year’s meetings and spoke of the many advances 
made in the chemical industry in recent years in 
the production of synthetic substances. He 
then called upon Dr.-Ing. Dipl.-Ing. Fr. Jahne, 
of Munich, to give the first main lecture. Dr. 
Jahne recalled that in the early days the chemical 
industry was concerned in the building up of 
new substances by simple or complicated pro- 
cesses, which was later followed by the produc- 
tion of dyes and pharmaceutical drugs. Then 
the use of catalysts was discovered and the 
processes of cracking developed with the intro- 
duction of artificial rubber and other useful 
substances. It was very necessary, he said, that 
research, invention and engineering should con- 
tinue to work together. The second main lecture 
was then given by Professor Dr. K. Wirtz, of 
the Max Planck Institute for Physics, Gottingen. 
His subject was the present and future position 
of the production of mechanical power from 
nuclear reactors. He described the physical 
and technical problems involved in the design 
and operation of different reactors, emphasising 
the importance of training young engineers 
for this highly specialised work. 

After these two main lectures the technical 
sessions were begun. In the section on produc- 
tion engineering, Dir. Dr.-Ing. O. Koehn, of 
Frankfort, spoke on the need for sharing know- 
ledge of production problems in carrying out the 
rationalisation of manufacturing processes and 
the need for consultation both within the factory 
by all concerned and with outside bodies. 
Dir. Dipl.-Ing. G. Lindler, of Ulm, spoke on 
the economy of special machine tools and 
finishing lines used for the production of the 
parts for an air-cooled petrol engine. In a 
third paper, Professor Dr.-Ing. Opitz, of Aachen, 
gave some interesting information on the use 
of special steel tools with hard tips, for the cutting 
of building steels. He gave examples of cutting 
angles, cutting speeds and feeds, for good pro- 
duction and long tool life. In the section on 
heating and ventilation, Dir. Dr.-Ing. Kriipe, 
of Mannheim, described the construction and 
working of the new high-duty “‘ Strebel” auto- 
matic heating boiler, while Obering K. Rath, 
of Wetzlar, gave particulars of several new 
high-capacity boilers for central heating. Ober- 
reg. Baurat Dr.-Ing. E. Jacobi, of Diisseldorf, 
dealt with the economic use of measuring and 
regulating devices in heating installations using 
boilers fired with solid fuels. Last year a new 
section was established for the technical and 
daily press, to bring together journalists so as to 
further the correct presentation of scientific and 
engineering information. This year two papers 
were presented, the first by Dr.-Ing. E. Heinrich, 
of Siemens House, Erlangen, concerned the 
preparation of press information for the tech- 
nical and the daily press, the presentation of 
information about exhibitions and trade fairs, 
the arrangement of press visits to works and 
the calling of press conferences. Mr. M. Kluth, 
of Murmau/Obb, the editor of Design News, 
Detroit, spoke on some of the American methods 
of educating journalists for the technical and 
daily press in technical colleges and universities. 
During Saturday evening, officials of the 
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V.D.I. visited Kaiserslautern and laid a wreath 
on the grave of Friedrich Euler, the first President 
of the V.D.I. In Mannheim a wreath was 
laid on the grave of Hofrat Dr. Phil. Dr.-Ing. 
Heinrich Caro, a leader in the chemical industry 
and one of the V.D.I. founder members. Later, 
all the members and guests attending the meet- 
ings assembled in the Musensaal and the Mozart- 
saal of the Rosengarten, and were officially 
welcomed by Dir. Dipl.-Ing. Rudolph Kranz, 
the president of the Nordbadish-Pfalzischen 
Branch Verein. There then followed a pro- 
gramme of opera and ballet scenes, presented by 
the National Theatre, Mannheim, which this 
year celebrates its 175th year of jubilee. 

On Sunday morning, May 30th, the “* Festakt ” 
took place in the same hall. The meeting was 
opened by the playing of Weber’s Overture 
“* Euryanthe,” after which the president of the 
V.D.I., Bundesminister a.D. Dr.-Ing. Dipl.-Ing 
Hans Schuberth, gave an address. In it he 
made reference to the special theme chosen 
for the meetings and spoke on the very close 
connection of Mannheim and district with the 
rise and development of the chemical industry, 
along with the ever expanding engineering 
industry. There then followed the greetings to 
the V.D.I. brought by government, civic and 
scientific bodies. The president next called upon 
Professor Dr.-Ing. K. Wurster to deliver his 
lecture on “ Research as the Foundation of the 
Chemical Industry.”” Dr. Wurster reviewed the 
beginnings and the later developments of the 
German chemical industry and showed that all 
along engineers had given advice and help, 
particularly in the design of plant for special 
processes and the control of such factors as 
pressure, temperature and corrosion. “There 
had been close co-operation, he said, between 
German, French and British scientists in the 
development and working of new processes, 
and this had been largely made possible by the 
excellent training provided in the high schools 
and the universities. He expressed the hope that 
in future chemists and engineers would continue 
to work together and thus enable research to 
carry on its good work. 

Having thanked Dr. Wurster for his lecture, 
the president, Dr. Schuberth, proceeded with 
the distribution of V.D.I. honours for 1954. 
The Grashof Medal was presented to General 
Director Dr. Otto Meyer of the Maschinen- 
fabrik, Augsburg, Niirnberg, for his work in 
introducing scientific methods in workshop 
practice, and honorary membership was con- 
ferred on Dr.-Ing. Adolf Heller, of Stuttgart, 
for his early work in the engineering industry 
and his activities in the branch Vereins of Augs- 
burg and Wiirttemberg. The V.D.I. Mark of 
Honour was given to Betriebsdirektor Willy 
Franzenburg, of Hamburg, for his work in the 
organisation of the shipbuilding and marine 
engineering industry, and a similar honour was 
conferred upon Dr.-Ing. Arthur R. Sadofsky for 
his work in connection with the Dresden textile 
industry. The V.D.I. Ring, which is given as 
an encouragement to the younger men under 
forty years of age, was presented to Ober- 
ingenieur Heinrich Hack, of the Carl Schenck 
Maschinenfabrik G.m.b.H., Darmstadt, for his 
work on the design and construction of auto- 
matic balancing machines. Another recipient 
of the ring was Regierungs und Baurat Karl 
Hipp, of Stuttgart, for his research work. He is 
now in charge of research and rationalisation at 
the Landeswerbeamt in Stuttgart. Dr.-Ing. 
Heinrich Novak of Niirnberg also received the 
V.D.I. Ring for his work on heat transmission 
and on new coke oven design. Finally, a V.D.I. 
Ring was presented to Dr.-Ing. Jacob Wachter, 
of the Siemens-Schuckert Miilheim Works, for 
his work on electronic instruments for the 
measurement of stress and strain under rotation. 
The Festakt ended by the playing of Beethoven’s 
“Leonora No. 3” Overture. 

On Monday morning, May 3lst, the reading 
and discussion of a series of technical papers 
was begun, while at the same time a number of 
half-day visits to works in the near neighbour- 
hood were arranged. In the section devoted to 
the consideration of problems concerning power 
and heat and power station operation, several 
interesting papers were presented. Dir. Dipl.- 
Ing. W. Ellrich, of Mannheim, dealt with the 
planning of power stations. Assuming tha, 
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coal would remain the principal fuel in Germany, 
he said that further economies were possible 
with a careful choice of steam temperature, 
intermediate reheating and the size of the tur- 
bine and the generator. Hydrogen cooling 
would improve generator operation and the 
boiler efficiency might be increased. Professor 
Dipl.-Ing. Senger, compared the performance 
of a condensing unit with one designed for the 
production of power and heating and said that 
it was the task of the engineer to find the most 
economic unit for a given duty. Dir. Dipl.-Ing. 
H. Mayer, of Mannheim, spoke on. possible 
economies by making the temperature after the 
last ring of blading almost equal to the cooling 
water temperature or the air temperature in an 
air condenser. A paper presented by Dir. 
Dipl.-Ing. J. Koch, of Heidelberg, dealt with 
the problems of town and factory heating from 
steam power stations. 

The question of raw materials, particularly 
steel, was fully discussed in a series of papers, 
the first of which was presented by Professor 
Dr.-Ing. H. Wiegand, of Darmstadt. He pointed 
out that a real understanding of the qualities of a 
given steel was needed by the designer of a 
structure and the maker of machine parts. 
Dr.-Ing H. Holdt gave some particulars of long- 
period tests carried out on heat-resisting steels. 
He said that tests of 10,000 hours’ duration had 
revealed that brittleness appeared in some low 
alloy steels which could be removed by annealing 
at temperatures between 500 deg. and 550 deg. 
Cent. Special austenitic steels for high tem- 
perature work between 575 deg. and 700 deg. 
Cent. were also discussed. In a further paper, 
Obering Dr.-Ing. I. Class dealt with some 
special steels for the construction of high- 
pressure vessels used in the chemical industry. 

In the section dealing with plant design and 
technology Dir. Dr.-Ing. E. Mach described the 
construction of various vessels used in high- 
pressure chemical plants for reactions with 
catalysts for heating or cooling, and for the 
separation of liquids and gases. He also described 
some of the special fittings and instruments 
used with such plants. Obering Dipl.-Ing. C. H. 
Futterer dealt with special machinery, such as 
gas pumps used in high-pressure processes, and 
its design and construction. Dr.-Ing. Chr. Alt 
spoke about optical methods used to ascertain 
the stresses in certain parts of high-pressure 
plants and the use of models made from new 
materials produced by a polyester method 
which have given good results with optical 
methods of stress determination. 

In the series of papers dealing with automobile 
engineering, Dir. Dr.-Ing. W. Staniewicz, of 
Brunswick, reviewed the development of the 
omnibus for transport in towns and cities, 
and Dir. A. Maier, of Friedrichshafen, dealt 
with some factors in the development of the 
road transport vehicle. He pointed out that 
both in Germany and abroad it was usual to 
buy the gearing units for speed control from 
specialist firms which had developed gearboxes 
for light, medium and heavy transport lorries. 
In the future he thought that development would 
take place in two directions: first, in fine- 
stage gear drives with direct control through 
friction couplings, and continuous or semi- 
continuous stepless speed changes. The higher 
cost of the stepless drive brought quicker speed 
changes, quieter running and increased safety. 

In the design and construction section a paper 
was read by Dip.-Ing. Konrad of Ludwigshafen, 
on the use of constructional elements formed by 
winding strips of steel around a central core, 
which are used in high-pressure plants. Obering 
Dipl.-Ing. F. Gétze, of Berlin, dealt with the 
production of surface qualities in metals and 
the need for more knowledge of the surface 
conditions of metals for the use of the designer. 
In the last paper in this section, Dr.-Ing. G. 
Képke, of Oberhausen-Sterkrade, gave a full 
account of the use of nodular cast iron in Ger- 
many for widely differing purposes. 

Three papers were presented on measuring 
instruments. Dr.-Ing. J. Perthen, of Hanover, 
described the present position of surface measure- 
ment and said that there were now a number of 
measuring instruments which could give quickly 
an accurate measurement of surface quality, 
and which had greatly improved the standards 
of inspection.. Professor Dr. U. Graf, of Dis- 
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seldorf, spoke on the use of statistical methods 
in the workshop for inspection purposes and 
Dr. G. Wagner, of Stuttgart, dealt with the use 
of control cards in inspection. 

Two papers were read on agricultural engineer. 
ing. Professor Dr.-Ing. W. Knolle, of Heidel. 
berg, spoke on the limits imposed on the designer 
of agricultural machinery. He said that the 
construction elements of agricultural machinery 
were well known ; the problem seemed to be to 
combine those elements in the most useful way, 
and to produce machinery at an economic price, 
Professor Dr. Rheinwald, of Stuttgart-Hohen. 
heim, spoke on the technical problems of the 
farm. 

The half-day visits to works on Monday 
morning and afternoon covered many industrial 
interests. They included the works of Heinrich 
Lanz A.G., Mannheim ; the Mannheim-Luzen. 
berg gasworks, where there is new plant designed 
for a daily output of 500,000 cubic metres of 
gas. At the works of Foerstner and Co., Laden- 
burg/Neckar, fire protection equipment of the 
dry and wet quenching types was seen in course 
of manufacture and under test, and there was a 
visit to Strebelwerk G.m.b.H., of Mannheim, 
which constructs central heating boilers and 
plants. A modern oil tank installation was 
shown by the Esso A.G. at the Mannheim 
Neckar Point. 

At the Daimler-Benz Mannheim _ works, 
which were founded in 1883, the modern con- 
struction of lorries and motor-buses was seen, 
There were also visits to the works of Halberg 
Maschinenbau und Giesseri G.m.b.H. at Lud- 
wigshafen-am-Rhein ;  Zellstofffabrik, Wald- 
hof-Mannheim, which produces cellulose, paper 
and chemicals ; Bopp and Reuter of Mannheim- 


‘Waldhof ; and the Oberrheinische Kohlenunion, 


Bettag Puton. 

On Monday evening some 600 members of 
the party with their ladies left Mannheim on the 
special Samba-Express, appropriately named the 
“ Sorgen-Brecker,” for Wachenheim in the 
Pfalz, where the vineyards were seen. 

Tuesday, June Ist, was devoted to four morn- 
ing visits and seven whole-day visits. They 
included the firm of Gebriider Giulini G.m.b.H., 
Ludwigshafen ; the Motorenwerke Mannheim 
A.G. vormals Benz Abt Stationar Motorenbau ; 
and the Grosskraftwerk Mannheim A.G. at 
Mannheim-Neckarau, where the Marguerre 
power station was visited. In this station there 
is installed a total of 196MW of turbo-generator 
plant, working with a boiler pressure of 100-110 
atm. and a temperature of 485-495 deg. Cent. 
with desuperheating. In the No. II power 
station now under construction a new 123MW 
high pressure turbine is being installed, for a 
working pressure of 185 atm. and a temperature 
of 520 deg. Cent. The two new condensing sets 
each have a designed capacity of 40MW and 
will be coupled to three-phase alternators and, 
by transmission gears and fluid couplings, to two 
16% cycle alternators for supplying the electric 
railway system. The 1953 output of the Mar- 
guerre station was about 1000 million kWh. 

Another visit of special interest to electrical 
and power station engineers was that which was 
paid to the Mannheim-KZftertal works of 
Brown-Boveri and Cie A.G. These works 
were founded in 1900 to undertake the con- 
struction of large steam turbines and generators 
and turbo-compressors and transformers. There 
we saw under erection the largest single shaft 
turbine yet built for 3000 r.p.m. It has an 
output of 187-5MVA and will be shortly installed 
in the Weisweiler power station of the Rheinisch- 
Westfalische Elektricitatswerk, now being built 
on the edge of the Rhine brown coal district. 
Another interesting large turbo-generator going 
through the shops was the 143MVA unit for the 
Frimmersdorf power station which will be 
equipped with hydrogen cooling. Other visits 
were to Badische Analin and Soda Fabrik A.G.., 
Ludwigshafen ; the Daimler-Benz Aktiengesell- 
schaft at Gaggenau ; Kiihnle, Kopp and Kausch 
Aktiengesellschaft ; Klein Schanzlin and Becker 
and Maschinenbau Aktiengesellschaft Balcke, 
all at Frankenthal. 

There will be, we learn, no special annual 
meeting next year, but in 1956 the centenary of the 
Verein Deutscher Ingenieure is to be celebrated at 
a special meeting which will probably take place 
in Berlin. 
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Overseas Trade 


The Board of Trade’s detailed report on the 
country’s overseas trade in May confirms that 
exports of United Kingdom goods reached a 
value of £228,900,000. Taking April and May 
together, the monthly average value of exports 
was £226,900,000, or | per cent higher than the 
monthly average for the first quarter. For the 
first five months of this year, the export rate 
was nearly 8 per cent above that of the first 
half of 1953, although it was only 2 per cent 
above the average for the second half of 1953. 
The Board of Trade has calculated that, in April 
and May, the export volume was 2 per cent 
greater than the monthly average in the first 
quarter of this year and only about 1 per cent 
below the high rate reached in the last quarter of 
1953. 

The Board of Trade says that the increase of 
United Kingdom exports this year has been 
mainly in engineering products. The April total 
for this class of exports maintained the increase 
recorded in the first quarter of the year, and in 
May there was a further rise of over £1,000,000 
despite a fall in the value of exports of ships and 
boats of over £2,000,000. In the first quarter 
of this year, the increase over 1953 was chiefly 
in exports of machinery—especially electrical 
machinery—agricultural tractors, aircraft engines, 
and refrigerating and office machinery. Since 
March, however, the principal increase has been 
in shipments of road vehicles, exports of which 
rose from a value of £24,000,000 a month in 
January and February to £28,500,000 in May. 
There are three factors, the Board comments, 
which have contributed to this expansion. First, 
the end of the winter check to exports of cars to 
Canada (although shipments of passenger cars 
to Canada in the first five months of this year 
were 34 per cent less than in the corresponding 
period of 1953) ; secondly, the seasonal increase 
in demand for British cars in the markets of 
Western Europe, as a result of which exports 
of cars to these markets in May were valued at 
nearly double the average of January and 
February ; and thirdly, the further relaxation 
of Australian import restrictions, which has led 
to the doubling of car exports to Australia, both 
in number and value in the same period. The 
expansion of the Australian market has also 
been an important factor in the increase of 
metal exports by £1,000,000 a month between 
the first quarter of this year and April and May, 
most of the increase being in shipments of iron 
and steel. 

Another matter mentioned in the Board of 
Trade report is that there was an increase of 
£2,000,000 in exports of chemicals in May over 
April, which already showed an improvement 
over the first quarter. Comparing the first five 
months of this year with the first half of 1953 
there was an increase in the value of chemical 
exports of £2,000,000 a month, or 15 per cent. 
Most of that increase has gone to sterling 
countries, particularly Australia, India and New 
Zealand, but there have also been increases in 
the quantities of chemicals shipped to Western 
Europe, chiefly Western Germany and Sweden, 
and to the Argentine and Egypt. This expansion 
of chemical exports has been shared by all the 
principal sections of the trade with the exception 
of fertilisers. 


Exporting to Canada 


Some further observations on Canadian 
markets for consumer and capital goods are 
made in the current issue of the Board of Trade 
Journal, It is pointed out that successful selling 
in Canada depends on the adoption of methods 
Suited to the market, and that procedures 
effective in the United Kingdom, or in other 
markets, may easily turn out to be inadequate 
and even detrimental. 

Reference is made by the Board of Trade to 
Canada’s need of large quantities of raw 
materials, capital equipment and consumer 
goods. Cafhadian Government statistics show 
that imports from the United Kingdom last 
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year reached a value equivalent to £165,000,000, 
which was an increase of about 26 per cent over 
the 1952 figure, and constituted a new record. 
Nevertheless, that total represented only about 
14 per cent of Canadian commodity imports, 
whereas the U.S.A. supplied 74 per cent of 
Canada’s purchases abroad. It is therefore 
suggested that there should be plenty of room for 
United Kingdom exports to expand. 

The comments on the various commodities 
required by Canada include some suggestions 
about the sale of capital equipment. It is stated 
that large United States and European exporters 
have built up efficient sales organisations in 
Canada, and that most United States firms have 
developed technical help for their customers, 
their service facilities giving them a decided 
advantage over their overseas competitors, with 
few exceptions. The suggestion is made that 
British manufacturers should not use European 
practices as a yardstick for Canada, because of 
costs of distribution in Canada, but, the Board 
of Trade Journal says, factors improving Canadian 
business are the services given at all stages to the 
user, the frequency and promptness of delivery, 
the wide selections and the amount of advertising 
and sales promotion of the distributors. The 
discount granted to the agent or dealer from the 
manufacturer is practically the same in Canada 
as in the U.S.A.—that is, ranging from 10 per 
cent to 124 per cent and upwards. Standard 
machines are often sold by Canadians at the 
price of the United States list, plus the duties, 
taxes and freight, if any. The concluding com- 
ment is that the most satisfactory method of 
selling industrial products manufactured in the 
United Kingdom is to set up a Canadian branch 
in a selected centre, carry stocks, supervise sales 
and have fully qualified engineers so that com- 
plete service may be ensured. 


Machinery Imports from the Dollar Area 


Some modification of the licensing restrictions 
on the import of machinery from the dollar area 
has been announced this week in a written 
Parliamentary reply by Mr. Heathcoat-Amory, 
Minister of State, Board of Trade. The reply 
says that the Government thinks it of the greatest 
importance that British industry should be well 
equipped and believes that re-equipment can 
usually be carried out with British-made 
machinery. 

At the same time, the Minister says, the 
Government, whilst unable in the present balance 
of payments situation to remove licensing 
restrictions on imports of dollar machinery, con- 
siders that some of the existing restrictions can 
be relaxed. Accordingly, in future, more 
favourable consideration will be given to applica- 
tions for import licences whenever the Board of 
Trade is satisfied, from the information before it 
in each case, that a machine from the dollar 
area will reduce costs, and that no alternative 
“ non-dollar ’”’ machine offering roughly similar 
advantages is available. 


Coal Stocks and Imports 


Last Monday, in the House of Commons, 
the Minister of Fuel and Power, Mr. Geoffrey 
Lloyd, answered several questions concerning 
the country’s coal situation. He said that, com- 
pared with last year, consumption so far this 
year had been greater by 3,000,000 tons, and 
production by 1,000,000 tons. Exports and 
bunkers had remained about the same and total 
distributed and undistributed stocks of coal were 
now 1,500,000 tons less than a year ago. The 
Minister added that the Government had been 
considering for some time the coal prospects for 
next winter, and he had already authorised 
further imports. ._He could not, however, give 
information about the quantity or source of 
supply of those imports as he was anxious to 
give the National Coal Board the best com- 
mercial opportunities to get the coal as cheaply 
as possible. 

In a supplementary question, the Minister 
was asked if his attention had been drawn to a 
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statement made last week-end by Mr. Horner, 
general secretary of the National Union of Mine- 
workers, to the effect that the coal situation 
was now the most dangerous since 1946. In his 
reply to that question, the Minister recalled that 
earlier this year the union assured the Coal 
Board that it would regard a 24 per cent increase 
of output this year as the minimum standard for 
which to aim. So far, the Minister said, there 
had not been any increase in output save for the 
extra 1,000,000 tons which resulted from there 
having been no Coronation holiday this year. 
Recently, the miners’ leaders had reaffirmed their 
determination to ask for what they had suggested 
earlier in the year. 

The latest report by the Ministry of Fuel and 
Power shows that last week the output of deep- 
mined coal was 4,286,000 tons, and of opencast 
234,700 tons, making a total of 4,520,700 tons. 
In the first twenty-four weeks of this year the 
total coal production was 107,286,500 tons, 
compared with 106,309,500 tons in the corre- 
sponding period of last year. 


Industrial Explosives in the U.S.A. 


The United States Bureau of Mines has 
reported that consumption of industrial explosives 
reached a new record last year, the total of all 
kinds used being 790,810,690 lb. It is stated 
that the coal mining industry continued to be 
the principal consumer of industrial explosives, 
this one industry using 32 per cent of the total 
amount sold in the U.S.A. last year. The 
mining of coal in the U.S.A. in 1953 took 
250,577,666 lb of all kinds of explosives, of 
which amount 54 per cent was high explosive 
other than permissible, 35 per cent permissible, 
2 per cent black blasting powder, and 9 per cent 
liquid oxygen. The metal mining industry used 
167,419,249 Ib of explosives in 1953, which was 
11 per cent more than in the preceding year. 


Profit-Sharing Schemes 


At the annual meeting of Imperial Chemical 
Industries, Ltd., which was held last week, Dr. 
Alexander Fleck mentioned, in his chairman’s 
address, the profit-sharing scheme for employees 
which the company proposes to introduce. 
He said that any scheme which gave employees 
a cash sum regularly each year would suffer from 
the disadvantage that the receipt of the sum 
would become a normal expectation and would 
lose the character of profit sharing. If for any 
reason the amount had to be reduced or withheld 
altogether, there would be widespread comments 
among employees, probably suggesting hardship. 
At the same time, any scheme which distributed 
each year very large numbers of exceedingly 
small holdings in the company would be unsatis- 
factory and difficult to administer. 

Dr. Fleck went on to explain that the proposed 
scheme put the net bonus to the credit of the 
employee in the accounts of trustees appointed 
for the purpose and provided for the issue of a 
stock certificate to the employee himself only 
when the account reached a reasonable figure. 
The board believed that such a scheme was more 
likely to induce employees to retain their holdings 
of stock than one in which the shares were 
issued each year direct to the employees. The 
board did not believe, Dr. Fleck continued, 
that the existence of the profit-sharing scheme 
would have a direct effect upon the amount of 
work done or the productivity of individual 
workers ; that was not its purpose. There were 
other means, he said, of encouraging hard work 
and good work, including the scientific applica- 
tion of work study. The scheme did, however, 
serve a purpose which, though less tangible, was 
no less important. In the long run, Dr. Fleck 
said, the health of acompany’s economy depended 
upon the wholehearted co-operation of workers, 
management, stockholders and customers. The 
part played by each element was very imperfectly 
understood, and misunderstandings could cause 
deep-rooted malaise which could undermine the 
country’s economic health and stability. 
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Notes and Memoranda 


Rail and Road 


RoaD RESEARCH LABORATORY LECTURE COURSES, 
1954-55.—The lecture courses to be held at the Road 
Research Laboratory, Harmondsworth, during the 
autumn and winter of 1954-55 will deal with the funda- 
mental properties of road materials, and will include the 
most recent results of research, and their application 
in modern practice. A course on traffic and road safety 
of seven days’ duration will also be held (this course 
is designed for senior officials, or those specially con- 
cerned with matters related to traffic engineering and/or 
road safety), and there will be two three-day courses 
on the stabilisation of soil with cement, arranged in 
co-operation with the Cement and Concrete Association. 
Each course will be self-contained. Forms of application 
can be obtained from the Director, Road Research 
Laboratory, Harmondsworth, Middlesex. 


DoveHOLES TUNNEL.—The London Midland Region 
of British Railways states that heavy repairs to Doveholes 
tunnel are to be made. This 1} miles long tunnel is 
situated on the Peak Forest-Derby-Manchester line 


between Millers Dale and Chapel-en-le-Frith. It was 
opened eighty-eight years ago and is on a dient of 
1 in 90, being driven through rock and brick-lined. 


The brickwork has been badly affected by water, which 
seeps through fissures in the rock and is led away by a 
culvert. The repair work which has been planned will 
take about three years to complete and will involve the 
closing of the tunnel for eight hours nightly. About 
eighty men will be employed. Before the actual cutting 
out of the defective brickwork can be done, steel ribs 
made of old permanent way rails are to be erected to 
carry the lagging or timber to support the brickwork. 
When this operation is completed, the brickwork will 
be cut out in sections by one gang of men, who will be 
followed by a gang of bricklayers building back the 
cut-out brickwork. 2 


Air and Water 


SHaw Savitt Livner.—We are informed by the Shaw 
Savill Line that its new 20,000-ton liner will be given the 
name “Southern Cross”? by e Queen when Her 
Majesty launches the ship from the Belfast yard of 
Harland and Woiff, Ltd. The ship, when completed, 
will sail under the command of Sir David Aitchison, 
K.C.V.O., who was captain of the “* Gothic ’’ during the 
Royal Commonwealth Tour. 


SURVEY OF CANALS AND INLAND WATERWAYS.— 
The British Transport Commission says that the board 
which it appointed to undertake a survey of its inland 
waterways has held several meetings and is now paying 
visits to the waterways. It is intended at a later date to 
consider the views of a number of bodies interested in 
the subject. Lord Rusholme is chairman of the board. 
Mr. W. L. Ives has been appointed secretary and com- 
munications should be addressed to him at 22, Dorset 
Square, London, N.W.1. 


AIR AND WATER POLLUTION STtuDy.—The Organisation 
for European Economic Co-operation announces that a 
mission composed of eleven members representing seven 
member countries, is on a six-weeks tour of the United 
States to study the treatment of air pollution. The 
mission, while not intending to examine the treatment 
of water pollution as such, will, nevertheless, study the 
relevant inter-state and international regulations in force 
in North America. This mission has been planned under 
the O.E.E.C. technical assistance programme. 


INTERNATIONAL AERIAL SURVEY CONFERENCE.—Dele- 
gates from many parts of the world are attending the 
aerial survey conference of the Hunting Group of Com- 
panies which is being held in London between June 21st 
and July 3rd at the Royal Aero Club Aviation Centre, 
Londonderry House, Park Lane, W.1. The conference 
has been called to enable the associated com- 
panies of this Group overseas to exchange ideas on the 
development of aerial survey techniques and equipment. 
Aerial survey work has been undertaken by the Hunting 
— in forty different countries during the last twelve 
months. 


GREATER FREEDOM FOR HELICOPTERS OvER LONDON.— 
Helicopters are now exempted from complying with the 
minimum altitude rules laid down when fiying over part 
of the London area, subject to certain conditions. This 
exemption allows helicopters to operate more freely 
outside the central area of London, to fly across London 
via the River Thames, and to use the South Bank. The 
exemption applies only to flights within a radius of 10 
nautical miles of Hyde Park Corner and outside the area 
bounded by straight lines joining the following points :— 
Kew Bridge, the eastern extremity of Brent reservoir, 
Gospel Oak Station (B.R.), south-east corner of Spring- 
field Park, Bromley (Bow) station (B.R.), south-west 
corner of Hither Green, Herne Hill Station (B.R.), 
Wimbledon Station (B.R.), north-west corner of the 
Castelnau reservoir, Kew Bridge, and also to flights over 
the River Thames at any point within the above radius, 
Helicopters operating under this exemption must be 
flown so that in the event of the failure of a power unit 
they can alight without danger to persons, property or 
buildings on the ground or vessels on the water, and in 
any case may not be flown below a height of 1000ft 
above the ground or water except whilst over the River 
Thames, when they may not be flown below a height of 
500ft above the water, and when taking off or landing 
at the South Bank. With the co-operation of the London 
County Council a es area on the South Bank site 
at Waterloo is being established temporarily as a Govern- 


ment aerodrome open to helicopters, subject to twenty- 
four hours’ notice being = by intending users to the 
Ministry of Transport an 


Civil Aviation. 


Miscellanea 


ADEN REFINERY.—We are informed that preparations 
are being made to berth the first tankers at the 5,000, 
tons per annum Aden refinery of the Anglo-Iranian 
Oil Company, Ltd. The ships are expected to arrive in 
July; one vessel will bring fuel for the refinery furnaces 
and another will deliver the first cargo of crude oil. 


PLATFORMER FOR SHELL HAVEN REFINERY.—Work has 
started on the construction of a “ platformer’’ at the 
Shell Haven oil refinery of the Shell Petroleum Company, 
Ltd. The plant, which consists of three sections, namely, 
feed preparation, reaction and stabilisation, will reform 
feed stock into high quality petrol in the presence of a 
platinum catalyst. 


CHEMICAL PLANT.—Monsanto Chemicals, Ltd., an- 
nounces that it is to construct a plant to manufacture 
maleic anhydride by the direct oxidation of benzene. 
The plant to manufacture the new material, which is a 
basic industrial chemical used for the manufacture of 
alkyd and polyester resins employed in the paint and 
plastics industries, will be built at the company’s factory 
at Ruabon, North Wales. 


Mope ENGINEERING IN SCHOOLS.—A booklet entitled 
** Model Engineering as an Aid to Group Work in 
Schools ” has been despatched to all technical colleges 
in this country by our contemporary, The Model Engineer 
This booklet deals with the planning of group work in 
schools and accompanies an announcement that the 
organisers of ** The Model Engineer ’’ Exhibition propose 
to donate a student cup to be presented annually for 
work carried out by students and apprentices. 


INDUSTRIAL ART BUuRSARIES.—The Royal Society of 
Arts has published details of its 1954 industrial art 
bursaries ——- in which prizes totalling £2500 
are offered. hese prizes take the form of travelling 
bursaries, usually of £150 each, the competition being 
open to students who intend to take up industrial design- 
ing as a career. The particulars of the competition may 
be obtained from the Royal Society of Arts, John Adam 
Street, Adelphi, London, W.C.2. The closing date for 
entries is October 11th. 


INsTITUTE OF CosT AND WorKS ACCOUNTANTS.— 
The Institute of Cost and Works Accountants announces 
that its fifth annual residential summer school is to be 
held at St. Catharine’s College, Cambridge, from Sep- 
tember 20th to 25th. The programme includes a paper 
on the problems of compiling, selling and distribution 
costs, by Mr. W. L. Spalding ; another on the use of 
selling and distribution costs, their presentation and the 
testing of their effectiveness, by Mr. J. D, Gould, and a 
paper on marginal costing and price fixing by Mr. F. 
Spink. Mr. F. C. Hooper, vice-chairman of the British 
Institute of Management, will also speak. works 
visit to Pye, Ltd., will take place during the week. 


FOREMEN’S CONFERENCE.—The 
meeting for foremen, arranged by The Brush Group, 
Ltd., was recently held at the firm’s Loughborough 
works. It was attended by nearly forty foremen from 
the group’s factories in this country. An inaugural 
address was given by Mr. Ian T. Morrow, deputy 
managing director of the group. It was followed by 
talks on personnel management in Nigeria by Miss 
B. N. Seear, of the London School of Economics ; 
shop floor problems, by Mr. Victor Feather, assistant 
secretary to the Trades Union Congress ; employment 
and the law, by a partner from the company’s solicitors ; 
and present-day sales problems by Mr. J. P. Ford, 
managing director of the group’s export companies. 


TEACHING MACHINE SHOP  ENGINEERING.—The 
Regional Council for Further Education in the South- 
West, in collaboration with the Gloucestershire Educa- 
tion Committee, is arranging a vacation course on “ The 
Teaching of Machine Shop Engineering.’’ This course 
will last from July 11th to 20th, most of the sessions 
being held at the School of Technology of S. Smith and 
Sons (England), Ltd., near Cheltenham. Some sessions 
will be held at the North Gloucestershire Technical 
College, The Woodlands, Cheltenham, and the students 
will be accommodated at Rosehill, the hostel of St. 
Paul’s Training College, Cheltenham, where the evening 
lectures will be held. The course is open to full-time 
teachers of machine shop engineering in South-West 
England, and if there are vacancies a number of teachers 
from other parts of the country may be admitted. In 
addition to lectures on different aspects of machine 
shop engineering, the course will include opportunities 
for practical work and visits to engineering firms in the 
neighbourhood. 


Automatic Tus Stop.—Pit bottom arrangements at 
collieries where tubs or cars are carried in the cage 
side by side usually include on the empties’ discharge 
side of the shaft double tracks leading from the cage 
and converging on to a single track. At this point a 
collision will occur between tubs that hayg been dis- 
charged together unless extra men are ployed or 
compressed air devices are used to control the flow. 
Mr. Leslie Smith, area planning engineer of the North 
Eastern Divisional Coat Board (Castleford Area), has 
designed a tub stop which is operated automatically by 
the descending cage and dispenses with the need for 
extra men or compressed air devices and does not need 
the attention of the onsetter. When the cage reaches the 
pit bottom it depresses a lever which raisés an axle 
catch in track “‘ A” to arrest the empty tubs on that side. 
At the same time a depresser slide in track “B”’ is 
lowered so that it is just clear of the tub axles. This 
slide prevents the axle catch in track “* A ’’ being lowered 
until the tubs on track ‘‘ B *’ are past the depresser slide, 
although the cage has before then been raised from the 
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pit bottom. In operation the tubs on track “B” are 
allowed to pass first and the tubs on track “A” are 
held until the tubs from track “ B’’ are clear of the 
track junction, —— of the period of time the Cage 
remains in the bottom. The National Coal Board 
states that the device can also be designed to operate 
on the surface to control full tubs, in which case it js 
operated by the ascending cage. 


SHIN-CAITHNESS TRANSMISSION LINES.—The Secretary 
of State for Scotland has confirmed a scheme prepared 
by the North of Scotland Hydro-Electric Board tg 
connect the five generating stations to be built under 
the Board’s Loch Shin Project in Sutherland and to 
extend the Board’s Highland Grid. It will enable 
supplies of electricity from the Board’s hydro-electric 
stations to be sent to Caithness, at a cost of £1,702,000, 
Overhead transmission lines will run from the main 
generating station of the Loch Shin Scheme at Inveran 
to the generating station at Ben Hee. Cables and over. 
head lines will connect this line with the other generating 
stations at Lairg and eer | and the Garveult generat- 
ing station will be connected to the station at Ben Hee, 
Transforming stations will be built at Inveran, Lairg, 
Cassley and Ben Hee. The extension of the Board's 
Highland Grid will be from the main generating station 
at Inveran to Mybster, south of Halkirk in Caithness, 
where a transforming station will be built. A White 
Paper on the scheme is available from H.M. Stationery 
Office, 13A, Castle Street, Edinburgh. 


Personal and Business 


Biue Star Line, Ltd., states that it has acquired a 
substantial interest in Airwork, Ltd. 

Mr. B. F. SLATER has been appointed sales engineer, 
in the West of England, of J. and H. McLaren, Ltd, 
Leeds. 

Mr. A. W. McMurpo, A.M.LC.E., has been ap- 
pointed district engineer at Shrewsbury, Western Region 
of British Railways. 

BritisH TYRE AND RUBBER COMPANY, Ltd., announces 
the appointment of Mr. Jack Etchells as deputy manager 
of its Glasgow branch. 

McKECcCHNiIE BROTHERS, Ltd., Rotton Park Street, 
Birmingham, announces the appointment of Mr. G. C. 
Walton as sales manager. 

Mr. R. E. BuELL has been appointed controller of the 
technical division of the Regent Oil Company, Ltd., 117, 
Park Street, London, W.1. 

Mr. W. KENNETH G. ALLEN, joint managing director 
of W. H. Allen Sons and Co., Ltd., has been appointed 
to the board of Whessoe, Ltd. 

THe JUNIOR INSTITUTION OF ENGINEERS has now 
moved to its new premises at 14, Rochester Row, Lon- 
don, S.W.1 (telephone, Victoria 0786). 

Scottish Otis, Ltd., announces that Mr. Robert 
Crichton, who retired recently, has been succeeded as 
managing director by Mr. John M. Caldwell. 

VAUXHALL Motors, Ltd., Luton, states that Mr. H. 
T. Johnson, manager of the forward planning and 
development division, has been appointed a director. 

HONEYWELL-Brown, Ltd., has opened an additional 
office at 26, Blythswood Square, Glasgow. Mr. D. J. 
Venning has been appointed district superviser in charge 
of the office. 

Tue SOLAR AIRCRAFT COMPANY, San Diego, California, 
has opened a European branch office at 8, Clarges Street, 
London, W.1 (telephone, Grosvenor 7938). Mr. 
Patrick Johnson is the manager. 

THE MINISTRY OF TRANSPORT AND CIviL AVIATION 
announces the appointment of Mr. H. C. Adams, 
M.I.C.E., as assistant chief engineer at headquarters in 
succession to Mr. C. S. Chettoe, M.I.C.E., who is 
retiring. . 

MACKAY INDUSTRIAL EQUIPMENT, Ltd., Faggs Road, 
Feltham, has been appointed sole distributor in England, 
Wales, Northern Ireland and Eire of the Pescara- 
Muntz air compressor manufactured by Alan Muntz and 
Co., Ltd., Feltham. 

Lioyp’s REGISTER OF SHIPPING states that Mr. W. 
E. J. Lewis, B.Sc., the Society’s Principal Surveyor 
of Metals, is to retire on June 30th, after completing 
twenty-eight years’ service. He is to be succeeded by 
Mr. T. W. Bushell, who is the Surveyor for Metals at 
headquarters. 

ELtiott BrotHers (LONDON), Ltd., announces the 
appointment of Mr. E. B. Schofield as area sales engineer 
for Lancashire, Cheshire and the West Riding of York- 
shire. Mr. Schofield is at the company’s Manchester 
office at 66, Deansgate, Manchester, 3 (telephone, 
Blackfriars 7752). 

Tue BrusH Group, Ltd., states that Dr. J. M. S. Risk 
has been appointed controller of accounts in succession 
to Mr. Maurice Tattersfield, who is now deputy managing 
director of Brush Electrical Engineering Company, Ltd. 
Dr. Risk has also been appointed a director of Associated 
British Oil Engines, Ltd. 

THORN ELECTRICAL INDusTRIES, Ltd., states that it 
has made an agreement with Sylvania Electric Products, 
Inc., whereby colour television cathode-ray tubes will 
be manufactured in this country. A new company, 
entitled Sylvania-Thorn Colour Laboratories, Ltd., is 
to be responsible for this work. 

THE YALE AND TOWNE MANUFACTURING COMPANY, 
Willenhall, Staffs, announces that its future activities 
will be carried on by two divisions, the British Lock and 
Hardware Division and the British Materials Handling 
Division. Mr. H. Gilbert Ramsell has been appointed 
general manager of both divisions. 
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ELECTRICAL ENGINEERING 


709,476. January 5, 1951.—ELECTROSTATIC PRECIPI- 
TATORS, Power Jets (Research and Development), 
Ltd., 25, Green Street, London, W.1. (/nventor : 
Derek Roy Whittet.) 

The invention relates to an electrostatic gas cleaner 
or precipitator wherein gasborne particles are pre- 
cipitated on to a wetted collecting surface under the 
action of an electrostatic field. The drawing shows 
the invention in its simplest form. The cleaner con- 
sists of a double-walled circular section tube A, the 
inner wall B of which is made of a liquid-pervious 
material while the outer wall C is impervious. The 
tube is formed with end flanges, whereby it is con- 
nected to inlet and outlet ducts and is mounted with 
its axis at a small angle to the horizontal. A ten- 
sioned wire D is mounted coaxially within the tube, 
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No. 709,476 
being carried at its ends in insulators which are 
supported by spiders E respectively, extending across 
the ends of the tube. One end of the wire is con- 
nected to a h.t. supply by a lead carried by an insu- 
lator in the wall of the outlet duct F. The wire is 
thus maintained at a high potential while the inner 
wall B of the tube is maintained at earth potential. 
The space between the inner and outer walls of the 
tube is supplied with a liquid which will percolate 
through the inner wall. Distilled water is used and a 
recirculation system is provided. This comprises a 
supply tank G from which the water is pumped by a 
pump through a filter to an inlet pipe leading into the 
space H. The water percolates through the wall B 
and forms a thin film on the inner side and eventually 
returns to the tank by a drain J. A small additional 
supply of distilled water may be continuously added 
to the tank from the inlet pipe to compensate for 
losses by evaporation. In operation, gas to be 
cleaned is passed into the tube A through duct K and 
leaves by duct F, as shown by the arrows. The 
deposited particles are continuously carried away 
and there is no chance of a deposit building up on 
the wall of the tube. Since the whole exterior surface 
of the liquid-pervious tube B is always immersed in 
liquid, no dry patches should appear on the inner 
surface. Modified multiple designs are also shown 
in the specification.—May 26, 1954. 


707,715. July 14, 1952.—Om-RETAINING FITTINGS 
FOR OI-FILLED ELECTRIC CABLES, Pirelli- 
General Cable Works, Ltd., 343/5, Euston 
Road, London, N.W.1 ; and Percival Francis 
Hillyard, of this company. 

As shown in the drawing, the oil-retaining fitting is 
made of sheet metal and has a conical portion A with 
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an aperture B at the narrow end embracing the 
sheath C, of lead, enclosing the cable cores. The 
casing is attached to the sheath by a wiped joint D. 
The wider end of the casing is closed by a metal plate 
E secured by a soldered joint. In the plate there are 
three apertures F appropriately spaced so that the 
cable cores may extend through them. Each of the 
apertures is formed with an upstanding flange and 
between the core and the ring there is inserted a 
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flexible ring of neoprene or other material not 
susceptible to attack by oil and of U-shaped cross- 
section. The ring forms a gland of the hydraulic cup 
type, whereby leakage of oil is prevented. As indi- 
cated, a collar with a cylindrical portion embracing 
the ring is secured in position by a circumferential 
rf or other appropriate retaining member.—April 21, 
1954, 


708,734. June 22, 1951.—DyNamo ELEcTRIC Ma- 
CHINES, The General Electric Company, Ltd., 
Magnet House, Kingsway, London, W.C.2; 
and Robert Ledger, of The General Electric 
Company, Ltd., Engineering Works, Witton, 
Birmingham. 

In the drawing, the invention is shown applied to 

a d.c. traction motor in which interpole pieces A are 

secured to the frame B of the machine with a gap 

interposed in the magnetic circuit between the inter- 
pole piece and the frame, each interpole piece being 
secured in position by means of a stud C. The 
securing stud of magnetic material is arranged to 
extend through a radial hole in the frame, as is 
standard practice. The bore of the hole is stepped and 
to maintain the stud out of contact with the frame, 





No. 708,734 


the smaller diameter bore accommodates a bush D 
of brass. The bush has a hexagonal flange, which 
lies against the step in the hole and is prevented from 
undue rotation by a locking strip E. The locking 
strip is secured in position against the step of the 
hole by back welding to the wall of the bore. In order 
to prevent contact between the interpole piece A and 
the inner face of the frame B a brass washer or liner F 
is provided. There is thus provided a dynamo in 
which the interpoles are rigidly fixed in position suit- 
able for heavy duty applications and in which the 
interpole is maintained out of magnetic contact with 
the frame of the machine by non-magnetic spacing 
means providing the necessary gap.—May 12, 1954. 


WORKSHOP TOOLS AND APPLIANCES 


709,853. March 21, 1952.—RECIPROCATING FILING 
MACHINES, Garringtons, Ltd., Albert Works, The 
Green, Darlaston. (Jnventor: John Charles 
Sharman.) 

This invention relates to reciprocating filing and 
the like machines of the kind comprising a reciproc- 
able member arranged to cause reciprocation of a 
cutting tool and coupled to a connecting-rod also 
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associated with a driven crank pin or eccentric. 
Such machines may conveniently be constructed so 
as to be portable and as such are manually held so 
that the cutting tool can be directed to perform 
preferably finishing operations on stationary work- 
pieces such as die blocks. An object of the invention 
to provide a reciprocating filing machine in which a 
reciprocable cutting tool carried by the machine can 
be rotatably adjusted relative to the body of the 
machine about an axis parallel with the reciprocatory 
movement, and whilst the machine is in operation or 
at rest. As the drawing indicates, the portable 
reciprocating filing machine comprises a “T”- 
shaped tubular body A having extensions B and C 
in which a handle is secured, and D in which a shaft 
E is driven by a flexible cable or an air motor. To 
the inner end of the shaft is secured a flywheel F 
arranged to carry a crank pin to which is secured one 
end of a connecting-rod whose other end carries the 
ball member G of a ball-and-socket joint. The 
reciprocable tubular tool holder H is slidably sup- 
ported by a bearing bush J and at its forward end the 
bore of the holder is adapted to receive the shank of 
a cutting tool K. In use, the machine is held by the 
handle and the sleeve L. Whilst the tool and its 
holder are being reciprocated by the connecting-rod 
it may be desirable to rotate the tool and this may be 
effected, without moving the machine body, simply 
by rotating the sleeve L the required amount. During 
the rotary movement of the tool holder the socket 
of the ball-and-socket joint rotates around the ball 
member G, whilst at the same time the connecting- 
rod may be oscillated about the axis of the ball 
member by rotation of the crank pin.—June 2, 1954. 


INTERNAL COMBUSTION ENGINES 


709,638. September 11, 1951.—CooLING SCAVENG- 
ING AND CHARGING AIR, Crossley Brothers, 
Ltd., Openshaw, Manchester 11, Herbert Des- 
mond Carter and Samuel Henry Henshall, 
both of the company’s address. 

The object of the invention is to provide improved 
means for cooling the scavenging and charging air 
which obviates the necessity for a cold water supply. 
The scavenging and charging air enters the rotary 
heat exchanger at A, passes through the rotary 
element B in which heat exchange takes place, and 
leaves by the passage C. Atmospheric air enters the 
device at D, passes through the rotary element B 
and leaves at E. The atmospheric air flow is assisted 





by a fan. The element B may be in the form of a 
matrix of wire gauze or other material. In the 
drawing each of the opposite surfaces of the disc 
element B is divided into two parts by a cross member 
G which is loaded by a spring A so that the two 
streams of scavenging and charging air and atmo- 
spheric air respectively are separated at the disc 
faces. The peripheral edge of the disc is sealed by a 
ring J. A good joint is made with the ends of the 
cross members G by spring loaded pads K. The 
disc B is revolved with the driven shaft L. A modified 
design is also shown in the specification—June 2, 
1954. 


709,650. September 26, 1951.—Liquip FuEL INJEC- 
TION Nozz.es, C.A.V., Ltd., Warple Way, 
Acton, London, W.3. (Jnventor: William 
Frederick Shelton.) 

The object of the invention is to facilitate the manu- 
facture of the body part of injection nozzles. Refer- 
ring to the drawing, the main part A of the body of 
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the nozzle is made from round bar and is bored to 
receive a stem B loaded by a spring C holding on its 
seating a discharge valve located in a nipple D 
adapted to be secured to one end of the main part 
of a sleeve E. At the other end is a screwed cap 
F which serves as an abutment for the spring and 
has a vent G for returning to a drain any liquid fuel 
which may seep past the stem. The attachment 
flange H is made as a separate part. Parts A and H 
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are brazed together. Within the branch piece is 
formed a bore J leading to a passage K in the main 
part whereby the incoming fuel can be led to the 
nipple D. At its outer end the branch piece is pro- 
vided with a union nut for connection to a fuel supply 
pipe.—June 2, 1954. 


709,829. October 5, 1951.—Low-VoLTAGE SPARK- 
ING PLuGs, Joseph Lucas (Industries), Ltd., 
formerly known as Joseph Lucas, Ltd,, Great 
King Street, Birmingham, 19. ( Jnventor : 
John Andrew Laird.) 

The object of the invention is to enable scouring 
action to be accentuated and comprises a sparking 
plug in which an annular gas pocket surrounding 
the sleeve is provided with a restricted entrance 
adjacent to the spark gap. In the drawings the 
insulator A has an axial bore, and through this 
bore extends a metal stem B, which at its outer end 
is connected to a source of electrical energy. At its 
inner end the stem is provided with a head C which 
abuts closely against the inner end of the insulator. 

The adjacent portion of 
the insulator isembraced by 
a metal sleeve D forming 
the other electrode. The 
parts of the electrodes form 
an annular gap, and the 
spark discharges occur 
across the narrow exposed 
intermediate surface of 
the insulator. As shown, 
the sleeve is a separately 
formed piece placed on the 
insulator and adapted at 
the end remote from the 
gap to fit closely an annular 
shoulder E in the body F 
of the plug. Alternatively it may be formed integrally 
with the body. In either case the sleeve and the 
adjacent portion of the body form between them an 
annular gas pocket G, the open end of which is 
adjacent to the spark gap. According to the inven- 
tion, the pocket surrounding the sleeve is formed 
with a restricted entrance H, so that the gas on moving 
into and out of the pocket is caused to flow at high 
velocity over the gap, and thus effect a vigorous 
scouring.action on the gap. The restriction may be 
formed by a metal ring secured in a circumferential 
groove in the body of the plug, or it may be formed 
as shown by an annular shoulder J made integral 
with the body at a position surrounding or adjacent 
to the gap. A modified design is also shown in the 
specification.—June 2, 1954. 


MARINE ENGINEERING 


709,709. August 23, 1950.—ScREW PROPELLERS, 
Gunnar Christian Engstrand, Box 63, Totten- 
ville, Staten Island, Richmond, New York, 
U.S.A 


According to the invention, there is provided a 
propeller having its blades of substantially constant 
width throughout their length, 
blades being substantially equal to half the distance 
between the helical paths described by the pitched 
blades at each revolution. In the drawing is shown 

a high-speed marine pro- 
pete peller, which is composed 
of a hub A with three blades 

B, arranged as shown. 
The propeller is keyed to 
a shaft and is preferably 
provided with a fairing 
locknut. The three blades 
are formed with leading 
edges C and trailing edges 

D, conforming to the three 

generating helices. These 

helices are the helical paths 

described by the pitched 

blades at each revolution 

and are always the same 

distance apart. In the 

longitudinal cross section 

No. 709,709 of the blade an increase 

of thickness at the root 

withstands the bending on the blades. The pitch 

of each blade increases toward the axis of rotation 

and the blade is of uniform width substantially from 

root to tip. The various features of the invention 

are applicable to propellers for aircraft and for 
fluid circulation in general.—June 2, 1954. 
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Technical Reports 


The Magnetic Compass Error Caused by D.C. 
Single-Core Sea Cables (Ref. B/T 116). By F. 
Busemann, Dr.-Ing. British Electrical and Allied 
Industries Research Association, Dorking Road, 
Leatherhead, Surrey. Price 10s. 6d., postage 3d. 
The use of a single conductor cable of the proposed 
a.c. cross-Channel link between Great Britain and 
France has been contemplated for a trial d.c. trans- 
mission with sea returns. The magnetic field due 
to the direct current in the cable would lead to errors 
of magnetic compasses of ships near the cable cross- 
ing. In this report the magnitude of the fields and of 
the error has been calculated. The calculated error 
of magnetic compasses caused by d.c. single-core 
cables operating with 100A at a depth of 25 fathoms 
is 1-3 deg. on the surface above the cable if the cable 
goes from north to south. The error is proportional 
to the current and to the cosine of the angle between 
the cable and a north-south line, and inversely pro- 
portional to the depth. It decreases rapidly with 
increasing distance from the cable. Return current 
through the sheath or through a second conductor in 
the same cable reduces the field of the first conductor 
according to its magnitude. The return current, 
however, almost entirely leaves the sheath on the 
first mile from the station on a 25-mile crossing, 
unless the sheath is insulated from earth. The 
reductions of the magnetic field of the conductor by 
the residual sheath current and the sea return current 
are negligible in the centre of the crossing. The field 
of a second single-core cable carrying the return 
current is negligible on the surface above the first 
cable if the distance between cables is large as com- 
pared with the depth of the water above them. 


The Effect of an Open-Circuited Section on the 
Distribution of Surge Voltage in a Continuous-Disc 
Transformer Winding (Ref. S/T 72). By E. L. White, 
B.Sc. (Eng.), and T. J. Brown, B.Sc. British 
Electrical and Allied Industries Research Association, 
Dorking Road, Leatherhead, Surrey. Price 18s., 
postage 4d.—Tests were carried out on a continuous- 
disc winding with uniform insulation. The sec- 
tions open-circuited contained up to 25 per cent 
of the turns and were symmetrically disposed about 
a break at the mid-point. Oscillograms of voltages 
to earth and between tappings in the open-circuited 
discs were recorded with the recurrent-surge oscillo- 
graph. As compared with the full winding, voltages 
to earth were not materially different, though voltages 
between tappings tended to be lower. The voltage 
across the break was found to reach 35 per cent of the 
applied voltage, where only 7 per cent of the turns 
were open-circuited. Nearly 100 oscillograms of 
voltages between selected tappings were analysed 
into componerit frequencies by inspection. A few 
were also analysed by a mathematical method, which 
is outlined in an appendix. As the number of open- 
circuited discs was from zero the funda- 
mental and odd harmonics were unchanged, as antici- 
pated from theoretical considerations, but the even 
harmonics were replaced by an equal number of new 
modes of oscillation, the frequencies of which varied 
considerably. These variations are discussed. A 
few tests made with tapping risers connected to the 
winding showed a slight improvement in the surge 
voltage distribution. 





British Standards Institution 
All British Standard Specifications can obtained from the 
* Department of the Institution at 2, wae Street, London, 


AIRCRAFT BOLTS WITH UNF. THREADS 


This consecutive series of British Standards deals 
with the general requirements, manufacture, heat 
treatment and testing of mushroom-head, pan-head 
and countersunk head bolts in steel, corrosion 
resisting steel, and aluminium, all of which have 
UNF. threads. No. A.113 : 1954. Price 3s. “‘ Steel 
Mushroom-Head Bolts (UNF. Threads) for Air- 
craft.” No. A.114 : 1954. Price 3s. ‘“‘ Corrosion- 
Resisting Steel Mushroom-Head Bolts (UNF. 
Threads) for Aircraft.” No. A.115 : 1954. Price 3s. 
Aluminium Alloy Mushroom-Head Bolts (UNF. 
No. A.116 : 1954. Price 
2s. 6d. ‘Steel Pan-Head Bolts (UNF. Threads) 
for Aircraft.” No. A.117:1954. Price 2s. 6d. 
“* Corrosion-Resisting Steel Pan-Head Bolts (UNF. 
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Threads) for Aircraft.” No, A.118 : 1954. Price 25 
** Aluminium Alloy Pan-Head Bolts (UNF. Threa 
for Aircraft.”” No. A.119 : 1954. Price 3s. ** 90 
Countersunk-Head Steel Bolts (UNF. Threads) for 
Aircraft.” No. A.120: 1954, Price 3s. ‘90 Deg, — 
Countersunk-Head Corrosion-Resisting Steel Bolts — 
(UNF. Threads) for Aircraft.” No. A.121 : 1954, 
Price 3s. “‘90 Deg. Countersunk-Head Aluminium 
Alloy Bolts (UNF. Threads) for Aircraft.” 


SHEAR BOLTS AND NUTS FOR AIRCRAFT — 


The British Standards below specify the materials, 
dimensions, finish and testing of shear bolts and nuts 
for use on aircraft and contain details of the method 
of identification. A.112 provides a range of steg} 
bolts, cadmium-plated, to be suitable for insertion ig 
aluminium alloy materials. No. A.109 and A.i10: 
1954. Price 5s. ‘‘ Shear Bolts and Nuts (Unified 
ren and UNF. Threads) for Aircraft.” No, 

112: 1954. Price 3s. ‘“*‘ Cadmium-Plated Shear 
Balt = Hexagons and UNF. Threads) for 
ircraft.”” 





Contracts 


Tue British THoMsoN-HoustoN ComMPANy, Ltd, 
Rugby, has received a third contract from the US. 
Army European Headquarters Command for mobile 
fire control radar, type A.A. No. 3, Mk. 7, valued at 
£2,020,000. The total value of the three orders received 
is £4,975,000. 


THe GENERAL ELectric ComPANny, Ltd., of England, 
is to supply microwave radio rela equipment to transmit 
television in Canada between London and 
Windsor, Ontario. The order has been obtained by the 
Canadian General Electric Company, Ltd., the main 
contractor for the scheme, jointly from. Canadian 
National Telegraphs and Canadian Pacific Telegraphs. 
The link, which will employ. similar equipment to that _ 
used on the Swiss “ Eurovision” link supplied by the — 
G.E.C., will incorporate four relay stations. It will 
carry §25-line pictures in black and white, or in colour, 
The installation is to be carried out in three stages : a 
one-way link, a second link in parallel which is reversible, 
and the conversion of the first link into a reversible 
system. 





Catalogues 


F. Bope AND Son, Ltd., Leek, Staffordshire.—Catalogue of 
welding positioners. 

G. anp J. Weir, Ltd., Cathcart, Glasgow.—Booklet ‘entitled 
“ Feeding the Modern Boiler. 

METALLISATION, Ltd., Pear Tree Lane, Dudley, Worcs.— 
Metal spraying by the British wire process. 

FitTavac, Ltd., 64a, Kensington Church Street, London, W.8. 
—Filtavac portable industrial vacuum cleaners. 

GerorGe W. KING, Ltd., Stevenage, Herts.—Leaflet giving 
details of “‘ Marvex ”” electric chain pulley block. 

RUDKIN AND Rizey, Ltd., Aylestone, Leicester.—Brochure 
describing Rudkin and Riley die shop equipment. 

REFRIGERATOR COMPONENTS, Ltd., 534, Stretford Road, 
chester, 16.—General refrigs 1954, 

Sunvic CONTROLS, Ltd., 10, Essex Street, Strand, London, 
W.C.2, psy ie describing’ the Sunvic liquid-level controller 

CAMBRIDGE UMENT CoMPANY, Ltd., 13, Grosvenor Place, 
London, S.W. H WSgheet Ne No. 312, Camb: bridge humidity indicators. 

Watson, MANASTY AND Co., Ltd., Richmond Road, Kingston- 
on-Thames, Surrey.—Leafiet ‘describing the “ Shadowmaster ” 
profile projector. 

HACKBRIDGE AND Hewrrtic E.ecrric Company, Ltd., Walton- 
on-Thames, Surrey.—Publication No. R.248, Hewittic rectifiers 
for mining service. 

HEAD WRiIGHTSON ALUMINIUM, Ltd., , Teesdale Iron Works, 
Thornaby-on-Tees.—Booklet entitled |“ The Application of 
Light Alloys to Engineering.” 

A. REYROLLE AND Co., Ltd., Hebburn, Co. Durham.—Copies 
of —— No. 1236, Class “ GP” cartridge fuse links ; No. 
1254, Solkor-B feeder protection ; and No. 1280, variable- joa 
a.c. commutator. 

LANCASHIRE DYNAMO AND CryPto, Ltd., Trafford Park, Man- 
chester, 17.—List A.1, stock list of standard S.C.R. and slip- 
ring motors and leafiet describing L.D.C. motors for mechanical 
handling equipment. 


Man- 








Forthcoming Engagements 


Secretaries of Institutions, Societies &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the TIME PLACE at which the meeting 
is to be held should be clearly stated. 


INSTITUTE OF ae 


Wed., June 30th._—GENERAL MEETING : 4, Grosvenor Gardens, 
London, S.W.1, “‘ The Brittle Fracture - Metals : Some New 
Developments,” E, Orowan, 5 p.m. 
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A joint effort 


We of the Bell’s team have produced a ‘“‘ JOINT EFFORT ” 


in the form of a new, well illustrated and tabulated brochure 
of ‘‘ Bestobell ’’ Jointings.* Weare as proud of this brochure 
as we are proud of the contribution made by “‘ Bestobell ”’ 


Jointings to economy of effort in the world of engineers. 


Bell’s Asbestos and Engineering Limited 
Bestobell Works Slough Bucks 


(Telephone: Slough 25151) 


*4 copy of this brochure, No. 3/5402, will be sent with our compliments, on request. 
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Only 
mechanic: l 


controls 
give real 
Y ACCURACY 
an 


REUABILITY! 


BK74 











The mechanical power controls of the Blaw Knox turning radius . . . and a wide range of blade and 
Mvtor Graders make all the difference where accuracy scarifier adjustments. 
in grading is wanted. With absolute ease the operator Write today for Catalogue No. 106. 
places the blade exactly where he wants it, and it 
stays there without creeping and without unnecessary 
adjustment. 

Then, too, mechanical power controls are robust 
and reliable. They are easy to operate, require little 
maintenance and will stand up to the roughest handling 
and even abuse without breakdown. 

There are many other outstanding features of BK 





Motor Graders . . . six forward speeds giving up to 
20 miles per hour and two reverse speeds... tandem 
wheel drive . . . heavy duty 12-ft. blade . . . short 


T ““SUPER 12” BK-12 
gy NOx Mi Extra Heavy Duty Heavy Duty 
118 b.h.p. 92 b.h.p. 


BLAW KNOX LIMITED - 90/94 BROMPTON ROAD «© LONDON «© S.W.3 
Telephone: KENsington 5151 . Telegrams: BLAWKNOX, SOUTHKENS, LONDON - Cables: BLAWKNOX, LONDON 
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ISCO 


DUST COLLECTION 



















na variety of factories in which dust is produced in 
antities, ““Visco-Beth” Automatic Dust Collectors have 
ne much to eradicate the Dust Nuisance. 
or instance; in many cement, lime, chemical, fertilizer, 
hiphur, soap powder and similar plants over 99% of dust 
eed at crushers, conveyors, etc., is recovered at source 
tore it can become airborne. Output is increased, build- 
gs and machinery are no longer disfigured by a coating 
dust and the atmosphere of the works is clean and 
palthy. 
isco-Beth” Automatic Dust Collectors have also proved 
ghly successful in recovering lead-oxide during the 
ting of lead-bearing steel. 


Convert your Dust into Dividends the “‘Visco-Beth” 
way. Apply for “Modern Dust Collection & Fume 
Removal” No. 532. 





“Visco-Beth” Automatic Dust Collector working in 
conjunction with nitro-chalkj screens at an I.C.I. 
factory. 







2 large and 2 small ‘‘Visco 
Beth” Automatic Dust Col- 
lectors on roof of a Sheffield 
Factory. This plant recovers 
graphite and carbon dust. 
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NOTICE TO READERS 

All letters intended for insertion in ‘The Engineer’ or containing questions should be 
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PUBLIC APPOINTMENTS 





WOLVERHAMPTON AND 
STAFFORDSHIRE TECHNICAL 
COLLEGE 


Principal: C. L. OLD, B.Sc. (Eng.), M.Sc.Tech. 





DEPARTMENT OF PRODUCTION 
ENGINEERING AND MANAGEMENT 





LECTURERS 





Applications are invited for the following posts in 
the Me enya of Production ring and 


(a) 1 PECTURER i in MANAGEMENT STUDIES. 
Candidates shoul a _possess a Degree or equivalent 
professional ic b with appro- 
priate industrial on teaching experience, Particu- 
larly in work study. 

(b) ASSISTANT. LECTURER, Grade B, with a 
Degree or suitable professional qualification, to- 
gether with good industrial experience, able to teach 
up to H.N.C. level in Production Engineering sub- 


jects. 
The two posts will be vacant from Ist September, 
1 


Salaries will be in accordance with the Burnham 
Technical Scale, at present, Lecturer yet mynd 
Grade B, £490-£765, with additions for training an 


experience. 
Forms of application and further particulars from 
the undersigned by sending stamped, addressed 
foolscap envelope. Completed applications should 
be submitted not later than fourteen days from the 
appearance of this advertisement. 
G. W. R. LINES, 
Clerk to the Joint Education Committee. 





Wolverhampton. 
Ist June, 1954. 


ROYAL AIRCRAFT ESTABLISHMENT 
TECHNICAL COLLEGE 


E9285 








FARNBOROUGH 





DEMONSTRATOR IN MECHANICAL 
ENGINEERING 





—— 
NGI. 


Pg em Hants, Royal gg 
tt Technical College (Selecti' Day), 
DEMONSTRATOR IN MECHANICAL 
NEERING. Candidates should hold University 
Degree or equivalent, preferably with some industrial 
experience, and be able to assist in organisation, 
preparation and control of work in labo 


study may be available. Salary on 
nical Scale, £375 by £18 to £630, - plus £40 Special 
Addition and usual allowances, resulting in 


qualified man. 
annuation Acts. Details and forms from 

to whom compieted forms must be returned within 
14 days of this notice. E9169 





THE COLLEGE OF AERONAUTICS 





WORK STUDY SCHOOL 





LECTURING STAFF 





The Work Study School, The College of Aero- 
nautics, Cranfield, Beds, wishes to make additional 
appointments to the Lecturing Staff. Candidates 
should have sound experience in the application of 
modern work study techniques in industry and, if 
possible, should have some experience of lecturing 
= technical _ subjects. Graduates would be given 


pecial ¢ since facili 
available. 





‘or 
In due course, but not immediately, a 


I — on site will made avail 
iar dent upon experience 
outiedion., *would be not less than than £1000 pe: 


annum, with superannuation under F.S.S.U. Appl. 

cations, giving age and personal record, should be 
addressed as above (postal address, Cranfield, 
Bletchley, Bucks), not later than 15th July. E9270 





WORCESTERSHIRE EDUCATION 
COMMITTEE 





COLLEGE OF FURTHER EDUCATION, 
BROMSGROVE 





GRADE A ASSISTANT TEACHER 





College of Further Education, Bromsgrove, 
Engineering ment: Grade A ASSISTANT 
TEACHER required for general i sub- 
jects. Good industrial —- 

Application forms may 
Director of Education 4s/D), County Education 
Office, Castle Street, orcester, on receipt of 
tsamped, addressed foolscap envelope. ig 

. 1 





PRODUCTION ENGINEERING 
RESEARCH ASSOCIATION 





RESEARCH ENGINEERS 





Production Engineering fue. 
vacancies for RESEARCH ENGINEERS A 
tions are invited from ene ae 
research on machine tools, am Fd 
pressworking of metals and allied subjects. 
dates should have a First or Second-Class Honours 
For men with initiative there are god 
opportunities for advancement. Superannuation 
under F.S.S.U. Full details, mf h experi- 
ence, qualifications and salary required to Secretary. 
P.E.R.A., Melton Mowbray. E9255 


FHE 
PUBLIC APPOINTMENTS 





HER MAJESTY’S COLONIAL 
SERVICE 


NYASALAND 





CIVIL ENGINEERS 





Ap; epheetions are invited for the following posts :— 
CIVIL ENGINEERS, Nyasaland. 

Vacancies exist in the Roads and Airfields Branch 
of the Public Works Department. Duties include 
a, design and construction of roads and 


ancillary w 
SENIOR ‘EXECUTIVE ENGINEER. 

t on contract/gratuity terms. Salary 
£1 per annum elgg £195 10s. cost-of-living allow- 
ance. Candidates, who should be between ages 
od 35 to 45, must hold a University . ¢- or Diploma 


recognised as granting ex- 
aie from the Final Parts I and aie of the 
A.M.LC.E, examination, Candidates should have 
considerable experience and preference will be given 
to those with overseas experience on road bridges 
and low-cost roads. 
EXECUTIVE ENGINEERS. 

Appointment either on probation for permanent 
and pensionable establishment or on contract/ 
gratuity terms. Salary according to age, qualifica- 
tions and experience in the incremental le £695- 
£1515 per annum lus cost-of-living allowance 
varying between £92- 195 10s., according to salary. 
Candidates, who s' be between the ages of 
21-38, must hold a University Degree or Diploma 

ion from, or have 








as granting — 
a the A.M.LC.E. Pre- 
experience on road bridges and low-cost roads. 
There are also vacancies for keen young ENGI- 
anxious to study road engineering. They will be con- 
sidered at appropriate —— salaries. 
passages, £30 outfit allow- 
ance if starting salary oe than £97 £975, 
length of contract.2-3 years, — 
agreemen 
pletion of a at the rate of £25 for each three 
months of satis! <== 4 >” pimpin aammnaalend 
tails on app 
Apply in writing to the ‘Director of Recruitment, 
giving — age, qualifications experience. 
number “pcb/113)4011/ D4 


with 
NEERS —_ have recently graduated and are 
Terms of service : 
wabie by leave, 
le by — 
t. Gratuity p 
of £37 10s. on ~~~4 of £ ~~ or over. 
Full de 
Colonial Office, Great Smith Street, oe S.W.1, 
and state = post applied for. 








CIVIL SERVICE COMMISSION 





SENIOR SCIENTIFIC OFFICERS 
SCIENTIFIC OFFICERS, PATENT 
EXAMINER AND PATENT OFFICER 
CLASSES 





The Civil Service Commissioners invite applications 
for pensionable appointments. plications may be 
accepted up to 3ilst December, 1954, but early appli- 
cation is advised as an earlier closing date may 

i d. Interview Boards wilil sit at 
frequent intervals. The Scientific posts cover a wide 
range of scientific research and development in most 
of the major fields of fundamental and applied science. 
In biological subjects the number of vacancies is 
small: individual vacancies exist at present for 

i who have a 





ENGINEER 


PUBLIC APPOINTMENTS 





CITY OF BRADFORD 


ENGINEERING ASSISTANTS 


Applications are invited for ie a. appoint- 
ments in the City Engineer and 3 Office, 


bay? A indicated :— 
(a) ENGINEERING “ASSIST. ‘ANT, Post No. 120, 
Grade AP. Tr. Mil, TY or V V (£550/£595, £580 / £628 
or ® Candies 
* cs shoul prferaiy mae Lip ay + 
ve ina’ 
ee a. ond bess 
had experi of modern methods of road construc- 
tion "oulier or main works, must be good 
and capable of moat bills of 
quantities and contract 
(ob) TWO JUNIOR ENGINEERING Poon 


A (Posts Nos. x3 and 63), Grade A.P.T. I, Il, 
Til or IV (£490/£535, 3 leds 580/595 or 
tions. 


£580/£625), — = 
Applicants shoul ae had general ex in 


Pa Zpa ence PASSISEANT SF tie, 


per annum, on 





Must be pe pared engineers and/or chartered 
municipal , and should have had experience 
in the design and supervision of sewerage schemes 


of some magnitude. 

appointments are sopenenneetiie, haie- 
tions, on the prescribed form, to be obtained fro 
the City Engineer and Surveyor, Town Hall, Bradft d, 





June 25, 19sqgJune 2 
PUBLIC APPOINTMENTS PUB 





HER MAJESTY’S COLONIAL HER ! 
SERVIC 


NIGERIAN RAIL way 
ASSISTANT LOCOMoTiyg 
SUPERINTENDENT 


fast A 
HARB! 


















SISTAN 





To assist the District Superint: ident (Logg 
in the ge administration of @ District. p. 
ibue for maintenance of locomotives ang j 
of steam pumps in connection with ; 
supplies. 
epoctemens is either pension: ble or on gop 
in the scale £730 by 40 10 #12”) per annum, 
addition of 20 per cent for contract 
An expatriation allowance varying bet 
£350 per annum is also payzile. On 
appointment a gratuity of £100-: 150 os 
>. on satisfactory compl tion of gop 
-class passages for office: and his Wife 
an annual maintenance allowance or free p, 
allowance up to £75 each is payable j- 
a maximum of two chil Furnished 
available at “ey charge of 10 por cent of 


Leave i peas at rate of se 
each month of residential service «{ter cura 


months. 
™ Candidates aged pensionable a; ointment 


fies for 


ering ™ 
duties 





1, together with three testimonials, must be received 
by the undersigned not later than Ist July, 1954. 
All candidates should have completed their 
National Service. ; 
No housing accommodation can be provided by 


the Corporation. 
W. H. LEATHEM, 
Town Clerk. 
Town Hall, 
Bradford, 1. E9296 





BRITISH ELECTRICITY AUTHORITY 





LONDON DIVISION 





(VACANCY No. 54/471) 





CONSTRUCTION DEPARTMENT 
DIVISIONAL HEADQUARTERS 





SENIOR ASSISTANT ENGINEER 
(MECHANICAL ENGINEERING) 





Applications are invited for the above super- 
annuable . Conditions of service in accordance 
with N.J.B. Agreement, Schedule C. Salary includes 
London Allowance. 


oan 
with an Degree or 
ship of the Institution of Mechanical a 
Salary : Class AX, Grade 1: £1018 10s./£1153 p.a., 
rising ultimately to ‘Class EX, Grade 1: £1282 p.a. 
number, may be 





in , 
foraminifera lacol lichenol The 
Patent posts ‘are in the Patent C Office (Board 0 of Trade) 


btained a Uni 


Honours in an 








appropriate bject (including 

or in Mathematics, or an equivalent q' tion ; 
or, for Scientific posts, high professional 
attainments. Candidates for Senior Scientific Officer 
posts must in addition have had at least three years’ 


post-graduate or other approved experience. Candi- 
Gates for Scientific Officer and Patent posts taking 


in 1954, won semis before the. pecult of 


Age : Senior Scientific Officers, between 
26 and 31, but specially suitable candidates under 26 
may itted. For Officers and Patent 

between 21 and 28 during 1954 (up to 31 
for permanent members of the Experimental Officer 
class). Salary (London): Senior Scientific Officers 
—— £975—£1150 ; (women), £845-£1025. Scienti- 

Officers (men), £470-£855 ; 3; (women), £470-£750. 
ta Examiner and Patent Officer Classes (men), 
£440-£760 (rates under an Women’s rates 
somewhat lower. Somewhat lower rates in the 
provinces. 

Further particulars from the Civil Service Com- 
mission, Scientific Trinidad House, Old 

m Street, London, W.1, 
S.53/54 for Senior Scientific Officers 
S.128/54 for theother posts. 





MINISTRY OF SUPPLY 





EXPERIMENTAL ESTABLISHMENTS 





MECHANICAL ENGINEERS 





MECHANICAL Y (tanermarned 


accessories. qualifica- 
deus and depeienae do eisadiie Ole 0 as Sad 
Honours Degree or equivalent in Mech. Eng.), 


£445-£815 ; Assistant 
School _ Cert. -emppap or poke ah, — ae 
may be an 


en a te. 18 Plo £618 woe 
Tone isc. less. Ye ys 


quails. 
deeuld bo eoumetd 


quoted ewential 
with appropriate research or SU. bene Appoint- 
ments 3-pre F.S.S.U. ts a 4... be 
available for S.O. 


M.L.N.S., Techical and and Scien sae ° 
Kinz St reet, London, S.W.1, ee oraISSA 


be received a 14 days of this 
£9376 


PRISON COMMISSION 








CIVILIAN INSTRUCTIONAL OFFICERS 





CIVILIAN INSTRUCTIONAL OFFICERS : 
a) Fitter, and (b) Machinist, required for Generai 
(Me Workshop at Wakefield Prison. Appli- 
cants must be at least 30 and under 50 on 2ist July, 
1954, have served a full apprenticeship and have 
not less than fi ve years” . Know- 
ledge of jig and tool and maintenance of 
hines required for post nm and the machining of 
jigs and tools, t with experience in setting-up 
machines — for post (b). The holding of a 
ids of London Institute certificate or 
equivalent considered an additional qualification. 

Annual salary : £550 by four annual increments 
to a total of £640, inclusive, payable monthly ; 
44-hour week ; 18 working days paid annual holiday, 
rising to 24 days after three years’ service ; quarters 
not provided. Appointment unestablished (non- 
pensionable) but establishment considered after 
— of satisfactory service. 

lication preeni returnable by 9th July, 1954, 
obtained from Establishment Officer (R212/ 
74A), Prison Commission, Horseferry House, Dean 

Ryle Street, London, S.W.1. Applicants should 
state for which post they wish to be ae. 


FURNITURE DEVELOPMENT 
COUNCIL 








RESEARCH ENGINEER 





A RESEARCH ENGINEER is required for experi- 
mental work on a connected with domestic 
furniture. Applicants should possess a Higher 
National Certi' in M Engineering or 
its equivalent and should preferably have had some 
in experimental or development ; 


i , Furniture pment 
Adelphi Terrace, W.C.2. E4161 





CENTRAL ELECTRICITY BOARD 


FEDERATION OF MALAYA 


is drawn to the 
STATION" SUPERINTEND 


ge ior DEPUTY 
details of which 
on page 7 £9265 


ages of 26-40 yeurs and 
Mech.E. or have taken Parts A anc B ofthe ex ss 
tion for Associate Membership and be p 
to qualify during probation. For contract app 
an "waived if compens ee and pk limit! 
[_—— s ry a ae expel d 
have served an apprent sate 
ol nae ant ve ey a dy. F locomotive repair yon 
nage in 8 re have had footpiate and mud of 
= experience, and have worked at least two 











on administrative duties in a locomotive ao 
department. Drawing office experic nee an ad 4 d 
Opportunities for id promotion in the or a 
ranks of Nigerian Railways are good. The f° — 
gressive growth of traffic and the wastage in oly 
posts due to normal ts combined to’ nee 
excellent opportunities for advancement to f 
approved worth. of age, 
Apply in writing to the Director of i 
Colonial Office, Great Smith Street, London, TOM 


oe | briefly age, qualifications and exper 
ention the reference number BCD. ae 1 





CITY OF BIRMINGHAM 


PUBLIC HEALTH DEPARTMENT 


SMOKE AND FACTORIES INSPECT! 














ate lates Be Go shone ae U 
the Board of Trade 






tish Elec 
ndon, 








annum), according to qualifications ; 
a8, . : scheme, “Saidies Civil an 
orphans’, medical ination. r grid s 
Applications, age, Seiiieetion, Electric: 
appointment and , of service pns. 

i names of two , NJ 
should be sent to the Medical Officer of Hf (inclusi 
Public Department, Congreve Street,fience. P 

i , 3, not later than Sth July, 1954. ir on du 
ke Referer 

ELECTRICAL RESEARCH 
ASSOCIATION PRODI 

GS RESE 
GRADUATES IN PHYSICS, ENGINEERi 

MATHEMATICS OR PHYSICAL [oe 


CHEMISTRY 





Applications are invited by the Electrical Res 
tion from 


Associa JRADUATES in Physics, | ion 
neering, or Physical Che for 
fundamental and applied research in various @iry Secti, 
tions of electricity. S salaries are froMAxction p 
to £600 p.a. for those without post-graduate Grunities 
fications, or from £600 to £800 p.a. for those} superar 
higher qualifications. ppoin' are experie 
superannuation under the F.S.S.U.—Ap) a 1 
should be made to Director, E.R.A. 


5, Wadsworth Road, Greenford, Middlesex. 















LONDON TRANSPORT fii an 
NEW WORKS ENGINEER'S CIVILEVIL anc 
ENGINEERING SECTION rin de 





in conc 
Engine 


TEMPORARY TECHNICAL ASSISTA on 
ose S.A. 


London Trans; require TEMPORARY 1 
Cini tig ning Soaea then ee 
> ties comprise G 

out of surveys, design and preparation of d 
and specifications in connection with construc 
works. Salary £343 10s. at 21, rising to £613 
subject to age and lactory service, with 
tional payments for certain recognised qualifies 
exam.—Applications to Staff Officer 
289), London Transport, 55, Broadway, S.W.! 
acknowledgment enclose addressed envelop 


q PEPP, 












, 19sqgJune 25, 1954 


tg | PUBLIC APPOINTMENTS 
uta: | HER MAJESTY’S COLONIAL 
= SERVICE 


















EAST AFRiCAN RAILWAYS AND 
HARBOURS ADMINISTRATION 
(BCD.173/06) 


sISTANT MECHANICAL ENGINEERS 


VE 





ies for one post (a) are the supervision of 
repair workshops and inspection of civil 


machinery and plant; for other posts 
, duties are of a al nature as Assistants 
g and workshops sections of the mechani- 


‘ nent of a railway. 
sable on probation in the 

per annum, point of entry dependi: an 

cations and experience. A cost-of- 

of 35 per cent. of salary is payable as a 

of £350 per annum. Free accommodation 

ded if available. Free passages once each 

h tour for officer, his wife and children 

dul fare. Leave at rate of 44 days for eac! 

of r ident service. 

didates for (a) should be botrees <4 ages of 

4 45 and should be A.M.I.Mech.E me 


THE 
PUBLIC APPOINTMENTS 





MINISTRY OF WORKS 


ENGINEERING DRAUGHTSMEN 





ENGINEERING DRAUGHTSMEN required in 
Lenten, Edinburgh, Glasgow and various provincial 


°" Candidates must have British nationality, technical 
standard of Ordinary National Certifica' 


valent, phon ge or practical experience of 
at least three years including one n'a drawing ofc, 


installations, 
overhead and underground distribution systems and 
all t ope of equipment, instrumentation and controls. 
and Ventilating: All types of heati 
and/or ventilating systems, refi 
conditioning. 
a -* salaries (men), £420 (at pnp oR to £670 


tarting pay according to experience. 
Rates pe mene x ge slightly less. tira of promotion 
and permanency. 
State age and full details of training and ex; 


perience 
W.G. 10/C.E. 10 (1), Ministry of ra Abell 
House, John Islip Street, London, 8.W.1 E9071 











‘have workshop experience, and a 
dge of operation, mi aa major 
sof “mechanical plant used for civil — 
orks, including r ve 


equipment, 2ft. locos, i 
sets, &c. Experience is also in 
s workshop accounting storekeeping and 
staff administration. Candidates for (b) 


4 be between the ages of 25 and 30 and must 
- or be exempt from Parts A and B of 





Prenticg| 4 ssociate Memb ip examination of the 
Pail WRation of Mec: and have served 
and rug porenticeship with a British-owned railway or 
st {WO I of loco a minimum 
ive Tug q of four years’ experience in locomotive 
tadvanilion and maintenance. They should have bold 
} the hi } of responsibility in the mechanical depart 
The railway of recognised standing 
Be in g ndidates should apply in writi g to the Director 


weruitment, Colonial Office, S.W.1, Cag brief 
is of age, qualifications and. experience. E 














don, SE TOMIC ENERGY RESEARCH 
is ESTABLISHMENT 
HARWELL 
M aes 
APPOINTMENTS 

ENT 

a exist ona wide variety of mechanical, 
ECT and chemicai 


a “‘ackedieg checking duties on be wy yo 

‘mechanical work. Vacancies e: in the 

UGHTSMAN, LEADING DRAUGHTSMAN 

Powe SENIOR DRAUGHTSMAN grades, with 
maxima £640, £742 and P10 F respectively. 

9 details (including i gpa on starting 


forms uest from 
hment Officer, A. AE. R.E., Harwell, 
2/103/98). 












ISH ELECTRICITY AUTHORITY 
HEADQUARTERS 


DRAUGHTSMEN 





ft wd oheadione or 


, N.J.B., Grade 6, Schedule “‘D’’: £458 to 
(inclusive), according to qualifications and 
_ nce. Pension scheme. One Saturday morning 
ron duty. Forms from D. Moffat, Director 
——fstablishments, Winsley Street, London, W.1. 
ke Reference AB/491/E E9275 





PRODUCTION ENGINEERING 
RESEARCH ASSOCIATION 


TECHNICAL ENQUIRY SECTION 


ENGINEER 


IR 

ics, duction Engineering Research Association has 
xy for an ENGINEER in the Technical 

us Section, which deals with a wide variety of 

uction problems for member firms. Good 

tunities for advancement for man with initia- 


Superannuation under F.S.S.U. Full details 








ADMIRALTY 


ROYAL NAVAL SCIENTIFIC SERVICE 


SENIOR SCIENTIFIC OFFICER AND 
SCIENTIFIC OFFICER 





SENIOR SCIENTIFIC OFFICER and SCIENTI- 


FIC OFFICER req in Experimental Estab- 
lishments in London, Portsmouth, . and 
Gloucestershire areas and Scotland. majority 
of posts are for 


Engineers and Physicists 
larly with Electronics). Candidates must be British 
subjects with an appropriate First or Second Class 


— Degree or —- professional 
attainments. S.S.0. (M), £975-£1150 ; 
S.0. (M), £470-£855. London rates. Somewhat 


lower in Provinces. All appointments are unestab- 
lished (with F.S.S.U.) but with some opportunities to 
compete for established posts. — forms 


ENGINEER 


PUBLIC APPOINTMENTS 


BRITISH TRANSPORT 
COMMISSION 


DOCKS AND INLAND WATERWAYS 








HUMBER PORTS 





POSTS IN THE DEPARTMENT OF THE 
CIVIL ENGINEER 


Applications Hod ‘Civil Engi Two Fou . the 
Bea pment of ti ivi mye umber Ports, 
Hull, for men with experience of design of structures, 
land or marine, in reinforced concrete, timber 
or steel. Salary up to £900 per annum, according to 
qualifications and experience. Contributory super- 
annuation scheme. 
Applications, giving details of age, “ee and 
present position, should reach the Chief Docks 
anager, British Transport Commission (Humber 
Ports), Dock Office, Victoria Square, Hull, not later 
than 14 days after the publication of this “advertise- 
ment. E9267 





LONDON TRANSPORT 





CIVIL ENGINEERING SECTION 





TEMPORARY ENGINEERING ASSISTANTS 





London Transport require TEMPORARY ENGI- 
NEERING ASSISTANTS in Civil Engineering 


Section for and construction of railway works. 
Applicants uld experienced in and 
preparation of drawi specifications and es! 

for earthworks, bridges, &c.; preferably Members 
of ed Professional Instituti Or possess 
similar qualifications ; capable of controlling staff 
and works executed by contract. Salary 
range £635 to £719 10s. Prospects of advancement 
to £783 1 Le gprs. salary 


experience ; exam. 
Applications to Staff Officer (F/EV.288), London 
Transport, 55, Broadway, S.W.1. For acknowledg- 
ment enclose addressed envelope. E9258 





a ae M.L.N.S., pang and rk ay R 
» King’ treet ondor, quoting 
A246/320A" £9226 





MINISTRY OF FUEL AND POWER 


EXPERIMENTAL OFFICER (MALE) 





inistry of Fuel and Power require EXPERI- 
MENTAL OFFICER (male), London. Higher 
National Certificate three years’ wing office 


Engineering Coe eo or equivalent desirable. 
Duties: assisting de’ nt of pulverised fuel 
combustion and hot gas c systems used wi 
coal turbines ; design and operation of 
experimental rigs. Salary : £890. Post > 
established. y forms from M.L.N.S 
Technical and Scientific Register (K), 26, King 
Street, London, S.W.1, quoting Ref. — 





BRITISH ELECTRICITY AUTHORITY 


HEADQUARTERS 





GENERAL ASSISTANT ENGINEER 


British rag © Asbo ENGINEER 
a GENERAL STANT EER’ in. “the 
Generation Plant D 





Authority, Winsley Street, London, W.1, 
returned by July Sth, i954. Quote ference 
B/AE/454. E9251 





DEPARTMENT OF ATOMIC ENERGY 








ENGINEERS 
ENGINEERS uired by Department of Atomic 
at Risley for work on major calculations 


required h.A deen offices concerned with nuclear 





experience, qualifications, salary , &., 
ry, P.E.R.A., Melton ‘Mowbray. E9256 








from 
ate 4 
those 
ligiby 
»plica 
al 

: 





ONDON COUNTY COUNCIL 


iL AND STRUCTURAL ENGINEERS 





T 






IL and ch en aghagyete a Te- 
Oe came 9 civil 


truc- 
mee form from 


ivi 






in concrete or steel. 






TA  Engunoee (54/26), m County uncil, 
Hall, S.E.1, returnable within next 14 days. 
ose S.A.B.) (728). £9250 












Y 
Engi 
- ca PEPPARD CHEST HOSPITAL 





ASSISTANT ENGINEER 
ppard Chest Hospital, near 
(244 beds). ASSISTANT 






truc 
£613 
ith 







ef ENGINEER Te. 
Nid. Salary £425 by £15 to £500 p.a.—Forms of 
Ts ation from ‘rom Group Secretary, 





dik 








d factories for producing fissile ma‘ 
dealt with relate to fluid ge en heat transfer, 
x analysis. 


ing ¢ Salaries : 
(age 2: ie 60, i 
annuation sc 


me. 
Atomic Energy, Indus 
Risley, Warrington, pam 617. 





LONDON COUNTY COUNCIL 





CIVIL ENGINEERS, CIVIL ENGINEERING 
ASSISTANTS AND DRAWING OFFICE 


STAFF 
CIVIL ENGINEERS, CIVIL ENGINEERING 
ASSISTANTS and DRAWING OFFICE STAFF 
for oe of large civil in connec- 
tion with main = = 


ph EE form from Chief Bngineor neot, (54/27), 


London County Council, 
returnable within next 14 Py S.A.B.) 
(727). E9061 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 
BY-PASS—NEW BRIDGE AT 
CONWAY 


CONWAY 





The Minister of Transport and Civil Aviation 
invites a te for the CONSTRUCTION of a 
new steel, -braced, ARCH BRIDGE, 
ane h feet 6 inches wide, with ap- 
proaches, stone-faced retaining w: and all inci- 
Hental works. 


Drawings of the proposed works can be seen at the 
ffice of the : 


Sn week-days, Mo an 
rom 29th June until teth July, Coeuten 
as hee ef ii : a.m. and 4 p.m 

Copies of the drawings and contract documents 
may be obtained at the above-mentioned address 
upon payment of a ap 2 of £15 by cheque or draft 
made payable to the order of the Minister of Trans- 
port and Civil Aviation. The’ deposit will be returned 
if a bona fide Tender is submitted and not subse- 
quently withdrawn. 

Tenders on the official form, which must be 
received before 4 p.m. on Tuesday, 10th August, 
1954, should be sent in a registered envelope 
marked “* Tender for Conway New Bridge,”’ addressed 
to the Assistant Secretary, Highways Development 
and General Division, 21-37, Hereford Road, 
Paddington, London, W.2. 

The Minister does’ not bind himself to accept the 


lowest or any Tender. 
S. R. WALTON, 
E9274 An Assistant Secretary 





NORTH OF SCOTLAND HYDRO- 
ELECTRIC BOARD 


DUNDEE AREA 





SUPPLY, ERECTION & COMMISSIONING 
AT CAROLINA PORT GENERATING 
STATION 





TENDERS are invited for the SUPPLY, EREC- 


TION and COMMISSIONING at, Car olina Port 
Gene Station, Dundee, of the following 

Two 150,000 Ib. per hour STEAM GENERATING 
UNITS. and all PANCILLARY APPARATUS : 


Steam Receiver and Steam, Exhaust, Feed Water, 


Blowdown 2 Drain Piping ; Modifications t to 
Ash-Handling 


— Coal and r 
and drawings may be 
on application to the un on payment of five 
gio. © which will be refunded on receipt of a bona- 


(which is not subsequently withdrawn) 
and the return of all documents. 

Tenders should be delivered to the undersigned, 
together with all technical information required, in a 


sealed package, marked ‘‘ Confidential,’’ 
= inert twelve noon on Monday, 20th Septem- 
r, 


The Board do not bind themselves to accept the 
en op ee 
P. PHILIP, M.I.Mech.E., M.LE.E., 
Area Manager. 


4, oer ag Crescent Road, 


=. "1954. E4173 






TENDERS 





VICTORIA FALLS ELECTRICITY 
BOARD 





CONTRACT VF. 40! 





BUILDING AND CIVIL ENGINEERING 
WORKS 





The Victoria Falls Electricity Board is pared 
to receive TENDERS for ae san CIVIL 
ENGINEERING WORKS 
with a forthcoming extension to their ‘hydro-electric 
parte station. The work involves extensions to the 

basin, pipe supports and anchors, building 
pam Ban and turbine foundations. 

Forms of Tender, conditions of eet, quantities 
and drawings, may be obtained from the offices of 
the Engineers, * rs. Mackness and Shipley, 
Parliament Mansions, Abbey Orchard Street, 
don, S.W.1, upon pay of £3 (cheq or draft 
only made payable to the Board), which will be 
returned on receipt of a bona fide Tender not subse- 
onal ge gg 








sealed envelopes, endorsed 
7 Contract VF. ae »* must be delivered to the offices 
of the Board, Sackville House, Livingstone, N. 
Rhodesia, not rap than noon, 30th July, i954. 
No Tender will be considered from any firm unable 
to submit proof of satisfactory completion of similar 
works requiring a high standard of accuracy. 
The Board do not bind themselves to accept the 


lowest or any Tender. 
MACKNESS AND SHIPLEY 
E9235 Consulting Engineers. 





SALE BY TENDER 





Two 74-ton Diesel-engined RAIL CRANES, 
manufactured 1940, by eo ' aoe and Son, Ltd. 

One SPINDLE MOULD 

One BANDSAW. 

One MECHANICAL prey 

One SCREWING MACHIN 

One Underpressure WATER. TAPPING “ MA- 
CHINE.”’ 

One Portable Electric DRILLING MACHINE. 

One PAINT SPRAY UNIT. 

Os Tecalemit RAMP and COMPRESSOR, 34 


<one | Double-Ended Electric GRINDING MA- 

One DRILLING MACHINE STAND. 

One BELT GUILLOTINE. 

One Wadkin enone yA BRAZING MACHINE. 

One Westinghouse BATTERY CHARGER. 

One PIPE BEND! ING MACHINE. 

One a pn ter og GUILLOTINE. 

and forms of Tender may be 
obtained ‘ion the Secretary, Wales and Monmouth- 
shire Industrial Estates, Ltd., Treforest Trading 
a Nr. Pontypridd, Glamorgan. 

All the plant is situated at Wrexham Trading 
Estate, Nr. Wrexham, Denbighshire, and may be 
inspected at any time by arrangement with the 
Estate Manager (telephone number, Wrexham 3461). 

The closing date for Tenders is 10 a.m. on 17th 
July, 1954. E415. 








| EDUCATIONAL | 





A.M.I.MECH.E., B.SC., CITY AND GUILDS, 
&c. teed postal courses for all Exams and 
Technical Divisions from Elementary to Degree 
Standard. Phan gy 95 per cent. successes. 
144-page free on request.—B.1.E.T. 
(Dept. 22), 29, OO, Wright’s Lane, London, W.8. E505 £ 


THE UNIVERSITY OF BIRMINGHAM 








DEPARTMENT OF MECHANICAL 
ENGINEERING 





GRADUATE SCHOOL OF 
THERMODYNAMICS AND RELATED 
STUDIES 





A COURSE available in the above School pro- 
vides facilities for the STUDY, at advanced level, of 
modern developments in THERMODYNAMICS 
and allied subjects and of their applications in the 
general field of the heat engine. The normal entrance 
qualifications are an Honours Degree in Mechanical 
Engineering, toget with a minimum of two years 
in industry. On ———- 

commencing on the 4th 


in completing the course. The a 
non-graduate engineers is the Diploma of Graduate 

The inclusive fee for the course of study is £71 i 
In certain cases where a student is not sponsored by 
an employer, the University may consider applica- 
tions for the remission of this fee and, where essential, 
for the ne of a maintenance allowance during the 


iod 
OO narther urther particulars and application forms may be 
mend dan da hake To Cal niversity, Edg- 
baston, Birmingham, 15. E4108 £ 








SITUATIONS VACANT | 


A CiviL Poe e required for resident engi- 
pe a s mag line and oil installation, North 
Feferably aged 26-35, qualified, and 
eae me a least two years’ construction site experience. 
Salary £650-: ience.— 





£1000 p.a., ——, —— e- 
API ly in writ ving eta’ to Regent Oi 
. Arne 5 un = Street, London, cans 

A 


BERMUDA ay = twp ey at co., —-— 
Applicants are informed tt both posts previously 
advertised have been filled. E4117 


For continuation of Small Advts., page 4 





SITUATIONS VACANT 


NOTIFICATION OF 
VACANCIES ORDER, 1952 
The engagement of persons answering these 
advertisements must be made through a Local Office 
of the Ministry of Labour or a Scheduled Employ- 
ment Agency if the applicant is a man aged 18-64 
inclusive or a woman aged 18-59 inclusive, unless he 
or she, or the employment, is excepted from the 


provisions of the Notification of Vacancies Order, 
ae 


PLICANTS ARE ADVISED TO SEND 
COPIES. NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A DESIGN & EXPERIMENTAL DRAUGHTS- 
MAN is required by leading company of light engi- 
neers in the West of London area. Previous experi- 
ence of hydraulics or high-pressure gas would be an 
advantage. Post is permanent and superannuated. 
Good commencing salary is offered. Apply in con- 
fidence, giving | fullest details BOX No. _ 
The Engineer.’ 


THE ENGINEER 


SITUATIONS VACANT 


APPLEBY-FRODINGHAM STEEL CO., Scun- 
thorpe, Lincs, have vacancies for Senior and Junior 
Draughtsmen, with good technical qualifications 
and initiative for general ing 
work. _ Staff pension scheme and welfare facilities 

» also with 
to be add d to the Works 
ener “Officer, giving full details of age, pre- 
vious experience, and salary required. E9292 a 


ARMSTRONG SIDDELEY MOTORS, Coven 
require Technical Assistants interested in the fli 
development of gas turbine aero-engines. The ak 
covers all aspects of engine performance prediction, 
flight analysis, instrumentation and associated prob- 
lems of turbo jet and turbo prop engines. Preferably, 
applicants should have reached an Engineering 

or similar standard.—Apply to Reference rc 
Personnel Manager, Armstrong Si ey Fn dh 
Coventry. E9139 a 
ASSISTANT ie mak as oe re- 


quired for a drawin d on the design 
and detailing of colliery surface | plant, mechanical 














a li 











A DRAUGHTSMAN is required for i 
work in connection with reorganisation schemes and 
maintenance of steelworks plant, buildings and 
services. Applicants should be experienced in the 
design and layout of plant and machinery.—Written 
applications in the first instance, stating age, details 
of education, training and experience to date, should 
be addressed, in confidence, to the Personnel 
Manager, Hadfields, Ltd., East Hecla Works, Vulcan 
Road, Sheffield, 9. £9304 A 
A LARGE COMPANY IN THE MIDLANDS 
has a vacancy for a qualified and experienced 
Metallurgist, to take charge of the ne 
dept. of the metallurgical laboratory—BOX N 
FS3i1, “* The Engineer.”’ * 
A QUALIFIED METALLURGIST is required, to 
undertake development work on small tools with a 
large er in the Midlands.—BOX No. em. 
“* The Enginee: 

A VACANCY will shortly exist for a Chief A.I. D>. 
Inspector in an expanding firm in the South London 
area. He should have, in addition to considerable 
inspection and administrative experience, either an 
Electrical Degree or diploma or a strong electrical 
instrument bias. Good salary and prospects. Write, 
giving full particulars and quoting reference I.C., to 
Personnel Officer.—BOX No. E9317, ** The — 
neer.” 


A WELL-KNOWN COMPANY in the lias 
ham area requires a Heating Engineer, having a 
Degree in ——. Engineering, to take charge 
of a small group working 
on oil-burning on gg A substantial salary will 
be paid to a man having the required qualifications 
and experience.—Please write, giving all details, to 
BOX No. 900, 19-21, Corporation Street, Birming- 
ham, 2. E9204 a 
A WEST RIDING ENGINEERING COM- 
PANY invites applications from Senior Machine 
Tool Draughtsmen for interesting and original design 
work. Applicants should preferably have experience 
in the preparation of specifications for quotation 
purposes and an opportunity will be afforded to 
suitable men to follow up inquiries. A pension and 
insurance scheme is in operation. Reply, giving 
details of experience and technical education, and 
stating age and salary required.— BOX No. ees 
“* The Engineer.”’ 

A YOUNG ENGINEER is required to work in a 
team engaged in design and development of electro- 
mechanical and electronic a = aircraft. 
Qualifications required are : (a) So 





handling plant and steel structures. The position is 
permanent and offers scope for advancement to the 
right man. Salary in accordance with qualifications 
and experience. Pension scheme.—Apply a se R. 
Turner, Limited, Langley Mill, Nottingham. E4160 a 


ASSISTANT CiviL ENGINEER _Tequired by 
London Consulting E should 
have good structural design experience, preferably 
including marine works and railway layouts, and 
should be Corporate Members of the Institution of 
Civil Engineers or possess equivalent qualifications. 
Good salary according to qualifications and experi- 
ence.—Apply by letter only, marked “* Design,” with 
full particulars of age, qualifications and experience, 
to Rendel, Palmer and Tritton, 125, Victoria Street, 
London, S.W. 1. E9319 a 


ASSISTANT ENGINEER required for large 
London food factory. Must have served apprentice- 
ship in mechanical engineering, and have a H.N.C. 
or equivalent, and Grad.I.Mech.E., or A.M.1I.Mech.E. 
A good general engineering background essential, 
some electrical knowledge desirable ; age 25 to 32 
years. Apply, stating age, experience and qualifica- 
tions, to Chief Engineer.—BOX No. E4150, — 
Engineer.’’ 


ASSISTANT ENGINEER required for London 
office of consulting engineers. Applicants should 
have some design experience of highways and bridges 
and experience of steelwork design will be an advan- 
tage.—Apply by letter, with full particulars of age, 
qualifications and experience, to Rendel, Palmer 
and Tritton, 125, Victoria Street, London, ’s. W.1. 
E9227 a 


ASSISTANT MECHANICAL DEVELOPMENT 
ENGINEERS required by The Steel Company of 
Wales, Limited (Steel Division), Port Talbot, for 
their Abbey Works, to undertake work relating to the 
improvement of efficiency and operation of all sections 
of the steelmaking and rolling mill plant. The works 
consist of a modern open-hearth melting shop with 
eight furnaces of 200-ton capacity, a 4Sin. slabbing 
mill, an 80in. wide continuous hot strip mill, a three- 
stand cold sheet mill, pickle lines, annealing furnaces, 
cut-up lines, temper mills, and other pore he equip- 
ment. Applicants should preferably have experience of 
both design and operation of a wide range of heavy 
mechanical equipment, but not necessarily steelwork 
plant. They should be able to initiate original 
designs from sound fundamental principles and pre- 
pare working sketches and data for final development 








background in light electrical or astenale bee 
ing ; (b) imagination, initiative and energy ; (c) Inter 
B.Sc. or H.N.C., B.Sc., would an advantage.— 
Please write, giving full particulars, to Personnel 
Officer, Louis Newmark, Ltd., Prefect Works, 
Purley Way, Croydon, quoting reference Y.E. 

E8588 a 
AN ENGINEER OR PHYSICIST is required 
in our Research and Development , Department for 
work on aircraft and other sp 
Energy and drive essential and applicant must be 
capable of carrying out original ideas and be able to 
work on his own intiative. Degree desirable. Salary 
according to experience and qualifications.—Please 
write, giving full particulars, to the Personnel Officer, 
Louis Newmark Limited, Prefect Works, Purley Way, 
Croydon, quoting Reference D.2. E9091 a 
AN EXPANDING WEST COUNTRY MAN U- 
FACTURING FIRM wishes to contact First-class 
Honours (only) Graduates in Science or Engineering 
who wish to make a career in the production field. 
Suitable head nd will be given full details and an 
opportunity to inspect the manufacturing process. 
Quote Ref. No. M.11.—BOX No. E9182, “ The 

eer.” 





APPLICATIONS ARE INVITED by the eas 
Oil Company, Limited, for the following positions 
at its new refinery at Coryton, Essex :—Assistant 
Engineers: applicants must have a Mechanical 
Enginee: Degree and experience preferably in 
ether the petroleum or chemical process industry. 
However, applications from graduates who have 
recently left university will be considered (Ref. A.E.). 
Piping Draughtsmen : applicants for this position 
must have piping layout ——- in petroleum or 
chemical process plants (Ref., D.M.P.). General 
Draughtsmen: wide engineering experience, ot 
ticularly with reference to civil mp Ts 
quired for position (Ref., D.M.G.). All 
Draughtsmen applicants must have an O.N.C. and 
preference will be given to those who are studying 
for or have obtained an H.N.C. Salaries are pro- 
gressive and opportunities for promotion excellent. 
Conditions of employment include a pension and 
life assurance scheme, sickness benefit plan and sports 
and social club. —Applications, giving full details 
of qualifications and experience, and quoting the 
appropriate reference, should be addressed to the 
Industrial Relations Superintendent, Vacuum Oil 
Company, Limited, Coryton Refinery, Coryton, 
Essex. E9290 a 
APPLICATIONS ARE INVITED for the post 
of Assistant for Design Development on Machine 
Tools, required by a large hine tool fe er 
in Birmingham. Must be good draughtsman, with 
sound experience of designing for production. State 
in confidence full particulars, including age and — 
required.—BOX No. E9300, “‘ The Engineer.”’ 
APPLICATIONS INVITED from paubhiars 
having O.N. or H.N. Certificate, for vacancy as 
Assistant to Engineer, age 20-24. The position offers 
permanency with good prospects and is with an old- 
established manufacturing company in 18 miles 
radius London. Apply, giving full particulars, in 
confidence. —BOX No. E4156, “‘ The Engineer.” A 





in the di ffice. Higher National Certificate or 
equivalent desirable. Salary will depend on age, 
experience and qualifications and will be in the region 
of £850 to £950 per annum.—Those wishing to apply 
should write for official —— form to the 
Personnel Superintendent, The Steel Company of 
Wales, Limited, P.O. BOX No. 3, Port Talbot, wy 

E9239 a 


ATTRACTIVE OPPORTUNITIES are avail- 
able to suitably qualified men for the Computer 
Section of The English Electric Company, Lid., 
Stafford Works : 


(1) Engineers or Physicists experienced in light 
circuit electronics, preferably with University 
Degree, for work on computors. Previous expe- 
rience not necessary. 


(2) Engineers, with experience in light 
mechanisms, preferably with good knowledge of 
electronic circuitry. 


(3) Mathematician with knowledge of electronics 
and with University Degree. 


Housing assistance may be permitted for 
approval of successful applicants, and a pension 
scheme is in operation after qualifying period.— 
Application, with full particulars of experience 
age, &c., should be addressed to Dept. C.P.S., 
336/7, Strand, W.C.2, quoting Ref. 1344 

E9266 a 


BOOTS PURE DRUG CO., LTD., Engineers’ 
Department, Beeston, require a Designer-Draughts- 
man, aged about 30-35, with workshop and technical 
training, preferably to A.M.1.H.V.E. standard, able 
to undertake complete schemes of heating, ventilating 
and air conditioning with their associated controls 
and ductwork. Refrigeration experience in t 

field would be an advantage. Superannuation 
scheme, five-day week.—Apply, Personnel Manager, 
Station Street, Nottingham. E9278 a 


BOOTS PURE DRUG CO., LTD., Engineering 
Department, Beeston, require a Mechanical Designer- 
Draughtsman, with workshop and technical training, 
preferably to H.N.C. standard, able to lay out in 
detail complete schemes of chemical plant, including 
pumps, pipework pressure vessels, and supporting 
steelwork. A practical knowledge of welding abrica- 
ation is essential and familiarity with enamelled and 

| steel p would an advantage. 
Superannuation “scheme, five-day week. — Apply, 
Perso: Manager, Station Street, a, 





A 


BX PLASTICS, LTD., Brantham Works, 

Manningtree, Essex, itsmen with 
~~ mechanical engineering ‘ound and 
— “ x (as a of ae ability.— 
pply, stating oO and experience, 
to the Personnel Manager Hy Ly orks. 


E9191 a 


SITUATIONS VACANT 


BRITISH ona " -vermammmesaned 


Angel Roed, "Goon Fidtnemen, 
London, N.18. 


ESTIMATING ENGINEER AND 
ASSISTANT CONTRACTS MANAGER 


Applications are invited from Chemical or 
Mechanical Engineers with considerable experi- 
ence in estimating and tendering for chemical 
plant installations, for appointment as Assistant 
Contracts Manager. The Contracts Department 
is concerned with estimating and tendering for 
gas separation works and installations, and for 
general chemical plant. 


The salary range for the post is commensurate 
with its importance. 


Applications to Personnel Manager at the 
above address. E4181 a 





BRITISH ona  acrcmeee 


Angel Road, ates ' ron 
London, N. 


MECHANICAL ENGINEERS are invited to 
apply for appointment as Senior Test Engineer, 
responsible for the ins of chemical plant, 
and turbines, mainly 
related to gas separation plant installations. 





Applicants should have served an engineering 
apprenticeship, have had previous experience on 
chemical plant and gas compressing units, pre- 
ferably in a similar capacity to that outlined 
above, and hold an Engineering Degree or 
Membership of the Institution of Mechanical 
Engineers. 

Applications should be addressed to Personnel 


Manager, giving particulars of age, —. 
experience and salary required. E4178 a 





BRITISH OXYGEN ENGINEERING, 
LIMITED 


Angel Road, Upper Edmonton, 
London, N.18. 


PROJECT ENGINEERS 


Project Engineers with experience in the 
cheniieal plant field are invited to apply for a 
senior appointment in a construction group 
engaged in the construction and installation of 
gas separation and general chemical works. 
The post-requires experience in the planning and 
co-ordination of projects combining civil, mech- 
anical and chemical engineering p' s and 
applicants should — hold a Degree in 
one or other of t 


Applications should be addressed to the 
Personnel Manager at the above address. 
E4180 a 





CHEMICAL PLANT DRAUGHTSMAN, Senior 
required by consulting engineers for working in 
Sv W. and E. London offices. Experience in plant 
layout, pressure vessels, piping, structures. 
£650 to £800.—The Coniston ing Company, 
72, Upper Tooting Road, S.W. a Balham ba 6 
A 
Mg merece amie | eae + pd required 
y Westminster Consulting Engineers with e¢: 
ie ae dulep of oun at make of te Geren: 


scheme. Apply, stating age and experience. aoe 
No. E9122, “* The Engineer.”’ 

CIVIL ENGINEER, SENIOR, required for con- 
sulting engineers. Experienced large industrial 
installations, piling and drainage. Salary range £750 
to £850 per annum. Some of our design work is 
carried out on our clients’ premises ~d East_and 
Central London.—The Coniston Engineering Com. 
pany, 72, Upper Tooting Road, SW, t7 tb (Balham 
6049). E4163 a 


ee meee ee cae (time-served en- 
es by large engineering firm in 
el xperience essential in all types of steam 
plant auxiliary machinery. Interesting work with 
wide range of plant to be handled. Remuneration 
according to age and experience. Superannuation 
scheme, five-day week, canteen facilities —Applica- 
tions to Personnel Manager, G. and J. Weir, Ltd., 
Cathcart, Glasgow, S.4. E9252 a 
CONSULTING ENGINEERS require (a) Assist- 
ant Civil Engineers, knowledge of sewerage and/or 
sewage disposal design an advantage; (b) Civil 
Engineering Draughtsmen ; (c) Reinforced Concrete 
Designer-Draughtsmen (about 2 years’ experience). 
Pensions scheme, Salaries according to experience 
and qualifications—Apply in writing, with full 
details, to J. D. and D. M. Watson, 18, Queen Anne’s 
Gate, Westminster, S.W.1. £9297 a 
COURTAULDS LIMITED, Coventry, require for 
the chemical engineering section of the research 
department Engineering ughtsmen for the eo ieee, 
of chemical engineering pilot plants and fry ed 
various mechanisms. Applicants should hold Higher 
oo gg | Certificate in Engineering. Age 21-25 
Salary according to and experience. 
Excellent prospects. Waite to Labour O 3 
E9059 A 


CROMPTON PARKINSON, LTD., have 
vacancies for both as and Junior Draughtsmen 
at their Chelmsford Preference will be given 
to applicants da contract, development or 
diagram experience on switchgear up to 11kV, but 
adaptable men having good electrical and mechanical 
experience will be considered. Conditions of employ- 
ment are ideal and ——- are good.—Apply, 


fullest 
oon es Parkinson, ii.. Chelmsford Works, 
Essex. E4082 a 


June 25, 195 
SITUATIONS VACANT 


DESIGN AND DETAILS DRA‘ UGHTsm 

quired for site assignments at various A 

experienced in the undermeationed ._ 

(1) Pressure vessels and related ;) ipework, 

(2) Steel-framed structures. 

(3) Reinforced concrete structures and foy 

% H.T. and L.Y. electrical instailations, i 
(5) —, cs cpouaee mech: .nical 


(6) mn pani general services, 
9! living allowances paid on site 
Positions permanent for suitable ; oplicants + 
ence given to single men, and choice of cant; 
- Write, stating age, i ae ice, 
and present ‘salary le.—BOX No, 
Engineer.”’ 


pean, a mip vet dt ae ey ~A 
in our design drawing-o OF a !irstc 
Draughtsman for interesting work etd oa 
development of automobile electrica! equipment, 
should be at least of H.N.C. standard and 
in the design of light electrical equipment for | 
quantity production would be an advantage, 
post provides excellent scope for initiative 
advancement.—Reply, stating qu: ificati tions, ¢ 
ence and age, to Personnel Manager, Joseph : 
Ltd., wer _— Street, Birmingham, quoting ref 
PM/D/93 ES: 
DESIGN DRAUGHTSMEN—Markham 
Co., Ltd., invite applications for several poss 
their London office to work on heavy and m 
general engineering. Applicants should tae 
experience in the development and design of sp 
ry and be capable of carrying out in 
tions in the predesign studies for various classe 
work. Experience in heavy mechanical engine 
in any of the following branches would be 
colliery hoists, winding engines, haulages, ¢o 
shaft equipment, heavy steelworks’ plant, ply 
flow pumps, for 
plant, heavy weldments, cheniont plant, p 
large pressure vessels, heat exchangers, A wo 
knowledge of the electrical equipment needed to g 
or control these machines would be advantage 
Regard will be given to technical qualificas, 
Applicants should give their age, their present ogc] 
tion, their present salary and tails of their educa 
and past — with dates to fer {month 
year tre 
in the strictest co “and should © oh es 
to The Secretary, Mar! and Co., Ltd., No 
The Sanctuary, Westminster, London, *S.Wi. 
E4ly 
DESIGN DRAUGHTSMEN required 
Steel Company of Wales, Limited bar rech ~. 
Port Talbot, for maintenance and develo; 
Applicants should have experience ye 
practice. Hi National ificate or equiv, 
desirable. rmanent ionable positions 
offered to suitable men with rates varying acco 
to age and qualifications, up to £675 per anny 
—S interested should send full partial a 
to the Pe 


Bun 








Superintendent he Steel Company of 
ted, P.O. BOX No. 3, Port Talbot. —_ £9) 


sane ENGINEERS with experience of 
industrial hydraulic equipment and prefecakiy 
some knowledge of sales engineering. Two D 
are req » with possibility of overseas transi 
one of the suitable applicants. The posts are im 
ing with excepti opportunities in a prog 
firm in the south-western area. Four-figure s 
red on the qualifications of the right m 
Write aay X IR G.828, 
a. S128, Shaftes! Avenue, onda Wi 
BI 


DESIGNER-DRAUGHTSMAN, preferably 
experience on electro-mechanical instruments 
components. H.N.C. (Mech.) standard with 
shop training desirable. Good prospects and 
ditions with pension scheme. Location S.E. Los 
Full particulars and salary required.—BOX 
E9306, ‘* The Engineer.”’ 
DESIGNER-DRAUGHTSMEN wanted, 
experience of heavy engineering design and d 
ment. Knowledge of heavy steel mill plant isp 
able. Good prospects for experienced men, 
day week, canteen and social club facilities.— 
Stating age, experience and salary required, 
the Personnel Manager, T.I. (Group Serv 
Limited, Rocky Lane, Aston, Birmingham. be 


DESIGNERS 

Experience of aircraft electrics or hydr: 
would be an advantage, but not essential. 

These appointments are pensionable and 0 
good prospects to individuals with initiative 
technical ability. 

Ap) lications, giving details of experience 
q tion, to : 

Personnel Manager, 
Joseph Lucas (Gas Turbine Equipment), Lid 


Shaftmoor Lane, Hall Green. EIA 


DESIGN ESTIMATOR SALES ENGI 
required for London office of leading fan 
facturer. Must be fully experienced in fans 
collectors, especially boiler draught work, 
state age, te! experience and requif 
BOX No. 5, ‘* The Engineer.”’ 
DEVELOPMENT ENGINEER required to 
research and development department of cor 
engaged on work of national importance, 
by birth. Education to at least H.N.C. sti 
essential. Some knowledge of explosives desi 
but not essential as broad outlook, initiativ 
enthusiasm. Applications, Stating full d 
past experience and salary required, to the Mas 
Director.—BOX No. E9203," “* The Engineer. r 


DEVELOPMENT ENGINEERS requin 
undertake interesting work associated with the 
of light electrical equipment. The positions pt 
sped of scope for initiative and excellent pro 
for.advancement to senior appointments. 
cants should be Graduates in Engineering of 
equivalent qualifications and while previous ¢ 
ence of a similar nature is desirable, considen 
will be given to engineers without such experi¢ 
vend reply 7 ag a Manager, Joseph 
Electrical), L Gt. King Street, Birmit 
stating ting age, Guslscation and experience, 4 it 


pepe col Junior or Intermediate, 
for. wor training and general machinery expe 
for work on cardboard-box and carton 
of age, taining and experience BOX No. 
age, training and ¢: — 
“* The Engineer,”’ 
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SE rune 25, 1954 
; SITUATIONS VACANT 


SMAN 


lo UGHTSMAN required for * office. 


experience in process plant layout, 

veral meché ‘cal design and factory maintenan 
went A.E.S.D. rates and over to suitable ellen, 
‘son fund, sickness benefits, staff canteen, social 
&c,—Please apply in writes to Personnel 
sities, John Knight, Limited, Royal Primrose 

Mocks, Silvertown, E,16. 

UGHTSMAN, SENIOR, first = oo 
rienced in plant layout, includin ing and 
ping circuits or heavy industrial a eagi- 
, for interesting work on water-treatment 
installations ; : y we and pension 
n Attractive oaleny to the right man.—The 
sutit Company, Limited, Gunnersbury Aa. 


don £9303 a 
ITSMEN, aged 21 years and over, 
puen work on petroleum and chemical plants 
follows Ss: Layout, piping, instrumentation, 
vessels and tubulars. Also Designers and 
htsmen for structural steelwork, preferably 
‘owledge of reinforced concrete. ’—Full par- 
should be addressed to Head Weegee 
resses, Ltd., 24/26, Baltic Street, E.C.1. 


DRAUGHTSMEN 


invited to apply for appointment with the 
ant Design Group of British a= aa Engineer- 
, Ltd., engaged on the design o 


Gas Separation Plant 


»¢ a wide range of applications. The range of 
d 


sign includes 
Heat exchangers 


Pressure vessels 
Compressors 


Pumps 
High-pressure systems 


ad the posts offer excellent ~ 2 in an interest- 
g and expanding field of w 


Applicants should have had erogslense in a 
milar field or, if in the age group 23-30 years, 
»neral mechanical experience will be considered. 


egtentions « should be made in qales. giving 
of experience, or in person 


THE PERSONNEL MANAGER, 
RITISH OXYGEN ENGINEERING, LTD., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 


On main ’bus and train routes. 
E4179 a 


Pumps, Ltd., 
ag = either at 
; > ewe 
uniors acceptal 

E651 a 


experienced in design 
handling gen g 
area; fi 

No. E4147, The Engi 


UGHTSMEN for G 

coln and London.—Apply for in’ 
ington Foundry, Lincoln, or 
d, Hammersmith, W.6. 


e of 
rably 
Desi 


UGHTSMEN required, 

| detailing of 
ipment, Knightsbrid; 
= vouchers.—BO. 


AUGHTSMEN REQUIRED for Albri ne 
Oldbury, Nr. Birmingham, for 
ig Department. Appli- 
ts should preferably be between 23 and 30 years 
age, and should have obtained their Higher 
tional Certificate in Mechanical Engineering. 
me previous experience of detailing and draughting 
chemical and allied plant desirable.—Apply in 
ing, giving full particulars of previous experience, 
lifications and age, to Personnel Depereee 
A 
AUGHTSMEN required, fully experienced all 
es mechanical handling, for contract work— 
ply, giving full details, iuetente, &c., to New 
veyor Company, Ltd., 9, Cork § Street, London, 
Hl. E9307 a 


“ps UGHTSMEN. Section Leader. Also senior 
d. & ee 3 preferably with rome bot + Cecuvepass, 
é ovens an tordy gineering 

Sertnited, 85, Goldthorn Hill, Wolverhampton. 
A 
AWING-OFFICE CHECKER, for work on 
all electro-mec! devices. Experience of 
Bnistry procedure an advantage. Pension scheme, 
/draulig® —Pjease apply, Louis Newmark, Lid., Prefect 
- brks, Purley Way, Croydon. E9197 A 
rx WIN DANKS & CO. (OLDBURY), LTD., 
dbury, nr. Birmingham.—Staff vacancies. One 
signing Draughtsman and Two Detailing Draughts- 
in required, experienced in the manufacture of 
1 bunkers, general plate work, steel c ys, 
g, steel-frame buildings and. structural work 
vamerally, Salary commensurate with ability, inter- 

fing work, good conditions, canteen facilities, s 
perannuation scheme. Permanent positions for 
ht men.—Applications with full particulars to 
ef Engineer. E9242 a 
(ye CONTRACTS ENGINEERS re- 
by Cooke and Ferguson, Limited, 

cialists, Manchester. Vacancies must be filled 
posts of section leader level on high-voltage con- 
cts work for the B.E.A. and overseas customers. 
ants must have Higher National Certificate 
i be able to control a section of the drawing-office. 
rates above association levels resulting from 
if assessment scheme for applicants with the satis- 
fory qualifications.—Reply, Smee experience and 
fications, to Personnel O} South Street, 
nshaw, Manchester, 11. E4112 a 


nee 


CTRICAL ENGINEER, aged 30-40, prefer- 
ly chartered, required for leadi position in design 
ce of London company manufacturing automatic 
cision machine; Previous drawing-office and 
lustrial experience of control gear and mechanisms 

ential. staff ag 
ntributory pension scheme). —BOX No. E9246, 

gineer, A 





En 


GiNEER BUYERS AND REPRESENTA- 
VES’ ASSOCIATION (Limited by Guarantee). 
Council of this dominant professional organisa- 

nh can fill vacancies for ieee Buyers and 
sineer-Representatives (no fees—employers or 
mbers) and to consider applications for member- 
Pp from ince yo ae tatives 
ani ie 


Ociated with er 
rite, U.B.R.A,, 47 Street, London, S.W.1. 
lo. 6063.— 


t~ 3583 (Em lo: 
d annually by i" ployment. E627 a 


THE ENGINEER 


SITUATIONS VACANT 


ELECTRICAL ENGINEER for Sales. Midland 
Silicones, Ltd., an associated company of Albright 
and Wilson, Ltd., require a a Electrical 
Engineer as Assistant a s the Electrical 
Department in the London The duties com- 
prise the marketing of silicones to the electrical 
industry, and provide great scope for the use of 
energy and initiative. Some travel is involved. 
-N.C. in Electrical Engineering is a minimum 
qualification. Consldeslip ¢ experience in the use of 
insulating materials would be an advantage ; e 
25-35. Good commencing salary and membership 
¢ non-contributory pension scheme.—Apply to the 
Aon Officer, Albright and Wilson, Ltd. 
bury, Birmingham. E9308 A 
ELECTRICAL ENGI NEER.—Simon-Carves, Ltd., 
have a vacancy in their Precipitator Division for an 
Electrical Engineer with at least five years’ experience 
of contract and project work. H.N.C, is an essential 
qualification, while A.M.LE.E. is desirable. The 
successful candidate will deal with technical corre- 
spondence, schemes, testing and fault location on 
site, and the supervision af electrical installation in 
connection with for electro- 
precipitators. Initial por fh will depend upon age, 
experience, and qualifications. Working — 
and scope are excellent, and a pension scheme is 
operation.—Apply in writing, quoting Ref. (MN36), 
to Staff and Training Division, Simon-Carves, Ltd., 
Cheadle Heath, Stockport. E9295 a 
ENGINEER DRAUGHTSMAN for company 
specialising chemical engineering for fertilizer 
factories. Good technical and practical experience 
= fluent aonb desirable. Age about 30. Write 
experience sary required.—_BOX No. 
BaI77, * The Sahoo. A 





ENGINEERING tg: nl af repute, 
with branch factories uthern land, re- 
uires ASSISTANT ’ CSIEF INS ECTOR 

irable age about 35, with sound pi ex- 
perience of machine shop, fitting phe assembly, 
who must be capable of administering the ins 
tion function for high-precision manufacture 
from the standpoint both of quality control and 
man management. This, a responsible ition 
which will be paid commensurately, carries early 
Eom of age ny with yet greater responsi- 
ility. Apply, giving brief but full particulars 
of personal and business history.—BOX No. 
E9260, ‘* The Engineer.” A 


ENGINEERING DESIGNER, aged about 35 
years, required with good mechanical and structural 
experience, for work on tender designs for crane 
and sluice installations. House —- Ipswich 
or Felixstowe.—Ap ly, stating age, training 
and experience, to ames, Ransomes ont Rapier, 
Ltd., Ipswich. E9316 A 


ENGINEERING FIRM in West London requires 
the services of an Estimator with thorough knowledge 
of sheet metal fabricating and general machining. 
Experience with stainless steel would be an advantage. 
Progressive post for first-class man.—BOX No. 
E9298, “‘ The Engineer.”” A 
ENGINEER REPRESENTATIVE wanted, prefer- 
ably with experience in asphalt quarrying and sand 
and gravel plant, covering mainly the South of 
England. Good prospects. Apply. stating experi- 
ence and Salary required.—BOX No. E4165, “‘ The 
Engineer.’ A 
ENGINEER required as Assistant to Machine Shop 
Manager for workshops of large Sauer. West 
London area. It is anticipated that the person 
selected will take full oh in due course. He should 
be between 26 and be an Engineering 
Graduate or have equivalent proven qualifications. A 
wide variety of parts for maintenance and new pro- 
cess installations is handled, together with substantial 
production of steel and CL. moulds to precision 
standards. Must be good disciplinarian, able and 
keen to operate within close cost margins. Attractive 
commenci salary with contributory pension 
scheme. Reply, stating full particulars in confidence. 
—BOX No. E9262, ** The Engineer.”’ A 
ENGINEER required for a newly equipped vibration 
laboratory. Applicants should have graduated in 
either electrical or mechanical engineering and should 
have a knowledge of electronics. Previous experience 
of vibration and fatigue testing would be an advan- 
—_ —Please reply, stating ———, experience 
d age, to Personnel Manager, Joseph Lucas (Elec- 
trical). Ltd., Great King Street, Bi - 
E9284 a 


ENGINEER required, to take charge of all lubrica- 
tion in large factory, West London area. Must have 
previous factory experience with technical approach 
to modern lubrication methods and able to supervise 
oiling personnel operating on_ three-shift basis. 
Knowledge of machinery, guards and safety pro- 
cedure added recommendation. Good salary and 
contributory pension scheme. Write, stating age, 
—— and positions held.—BOX No. — 
‘** The Engineer.’ 
ENGINEER (SALES) required for works in ees 
gow engaged in fabricated platework and structural 
oon for oil, gas and chemical industries. Successful 
applicant would be required to travel, but could be 
resident in Glasgow. A.M.I.Mech.E. or equivalent 
qualifications would be an advantage. Salary would 
be appropriate to qualifications and experience. 
Pension scheme.—BOX No. £9229, “ The erator ” 


ESTIMATING ENGINEER required, aged 25, 
pray agen experience essential, a Sanday or 
works engineering an advantage ; five-day week, 
pension scheme.—Apply in writing, giving details 
of age, experience and salary required, to we 
and Glasgow, Ltd., 22, Catlisle | Place, S.W. , ae 
A 


ESTIMATOR. — Simon-Carves, Ltd., have a 
vacancy for an Estimator with experience of general 
chemical plant and structural work. Candidates 
must have some drawing-office experience. Salary 
according to age, experience and qualifications. 
Excellent working conditions and scope. A pension 
fund is in operation.—Apply in writing, quoting 
Ref. (M040), to Staff and Training es ye 
Carves, Ltd., Cheadle Heath, Stockport. 294 A 


FOREMAN INSPECTOR is required > well- 
known auto. material manufacturer, capable of 
supervising the receiving inspection department, 
which controls intake of raw material and finished 
components, employing a staff of “" Applicant must 
have served an apprenticeship. A knowledge of 
a = sal machining and foundry practice is 

Pension . including insurance, 


Appl Apply Y, ¥: SRE Ne Bs: pose, Vey (in seamen 


SITUATIONS VACANT 


FOUNDRY ENGINEER.—Enthusiastic man re- 
— to develop plant and processes for new 

undry techniques. Work involves initial experi- 
mentation, development of plant, and its use in the 
foundry. Some metallurgical and engineering know- 
ledge is required, together with some experience of 
production problems. Initially the work will be con- 
cerned with the continuous casting of phosphor 
bronzes.—Please reply, giving details of experience 
and salary, to Director of Research, Rubery Owen 
and Co., Ltd., Booth Street, Darlaston. E9288 a 
GRADUATE ENGINEERS §secking further 
industrial experience are required in connection with 


design and h problems in the 
wndruunindesd divisions :-— 
Mechanical Engineering. 


Civil Engineering. 
Production Engineering. 


ineering. 

Qualified applicants should possess a minimum 
amount of industrial experience and be within age 
gneve 25-30. tions: London, Bristol, 

ow. 





Write details qualifications, experience, salary, a: 
to Messrs. Norris Industrial Consultants, itd, 
3, Lexham Gardens, Cromwell Road, Kensington, 
London, W.8. E9063 A 


IMPERIAL CHEMICAL INDUSTRIES, LTD., 
Cone Chemicals Division, requires an Electrical/ 
ical Engineer or Physicist for general process 
uae work in the chemical industry in the 
North-West. Candidates should have an Honours 
Degree and some workshop experience in industry or 
in the Armed Services. Successful candidates will be 
appointed to the permanent staff with membership of 
the pension fund. Good prospects in a rapidly 
developing field exist for properly qualified indivi- 
duals. oo giving full particulars to the Staff’ 
mperial Chemical Industries, Limited, 

General Chemicals Cunard Building, 
Liverpool, 3. 745 A 


IMPERIAL CHEMICAL INDUSTRIES, LTD., 
Metals Division, requires a fully qualified young 
Electrical and Mechanical Engineer, capable of 
designing large-scale industrial power plant exten- 
sions. A good Engineering Degree, coupled with a 
keen interest be thermodynamic problems, will be an 

forms may be obtained from 
Assistant Sait M Manager, I.C.I. — Division, 
Kynoch Works, Witton, Birmingham, 6. E9287 a 


Division, 





INDIA 
EXECUTIVE APPOINTMENTS 

Director and General Manager of a large and 
well-established engineering works, South India, 
with manufacturing programme for automotive 
diesel engines, auto components, oil storage tanks, 
articulated trailer tanks, coach-building and general 
engineering, visiting Englan 
cations for :-— 

(, PERSONAL ASSISTANT.—Qualified engineer, 

35/45, of outstanding administrative and engineer- 
ing ability with managerial experience, first-class 
knowledge of modern techniques of production 
and ability to handle personnel. Excellent oppor- 
tunity for energetic person of high integrity with 
drive and personality. 

(2): SALES MANAGER.—30/40, of proved ability 

sales promotion and capable of controlling 
pa sales and distributorship organisation for 
automotive diesel engines and other products 
throughout India. Only persons having held 
sales executive positions with first-class record will 
be considered. 

(3) FOUNDRY MANAGER.—35/45, thoroughly 
experienced in the manufacture of automotive 
engine cylinder heads, blocks, manifolds and 
miscellaneous castings. Self-contained foundry 
with pattern shop will be erected and planned for 
producing 500 sets engine castings per month. 
Only first-class men having held similar position 
and capable of imparting training to labour will be 
consi 
aglPplications, in confidence, giving fullest details 

, education, qualifications, experience, positions 
held and present salary in chronological order 
should be addressed to 

Arthur J. Lund, M.LMechE., M.LP.E., 
A.M. Ae.S.L., 
C/jo on Cartwright aa Co., Ltd., 
3, St. James’s Square, 
E9221 A London, S.W.1. 


INSPECTING ENGINEER required by large con- 
cern in the North of England. Applicant must be 
experienced in industrial boiler plant and steam- 
raising equipment and possess good general engi- 
neering pe es Commercial experience would 
also be an A will be ired to 
join superannuation scheme after probationary 
period. Apply, stating age, full details of experi- 
ence and | salary req .-—BOX No. E9240, “ be 
Engineer.” 
INSTRUMENT ENGINEER required for nies 
chemical factory in the Home Counties. Candidates 
should not exceed 35 years of age and should have 
sound theoretical training and practical experience 
in the installation and maintenance of industrial 
measuring and control instruments and, in addition, 
some knowledge of chemical works practice. Standard 
of education equivalent to Higher National Certifi- 
cate is desirable. The Position is one of permanency 
and a superannuation scheme is in force. Candidates 
should state age, details of training and experience.— 
BOX No. E9243, ‘* The Engineer. A 
INSTRUMENT ies vacancies 
on mec and electronic development work. 
44-hour week, social club, canteen.—Apply, Elliott 
Brothers (London), Limited, Borehamwood, 7. 
A 
INTERNAL COMBUSTION ENGINE h 


d August, invites appli- 





SITUATIONS VACANT 


JUNIOR DRAUGHTSMAN required, age 20-25, 
preferably with experience in design and “layout of 
mechanical handling plant.—Write, stating age, 
experience and salary required, to British Industrial 
Sand, Ltd., Redhill, Surrey. E655 a 


LARGE MANUFACTURING COMPANY has 
a vacancy for a qualified Mechanical Engineer, to 
advise factories wit the group on material handling 
methods and i Salary in 
accordance with experience and qualifications. 
Application should state age, previous engineering 
experience, together with indication of salary Tre- 
quired.—BOX No. E9289, ‘‘ The Engineer.” A 


LARGE MIDLAND FIRM requires first-class 

ineer Designer with experience in high-pressure 
hydraulics, to work under direction of well-known 
consultant. The post is one of considerable re- 
sponsibility. Letters, which will be treated with 
strict confidence, to be sent in the first place se 
No. E4110, “* The Engineer.’’ 


MAINTENANCE ENGINEER required by con- 
fectionery firm in West London, fully experienced on 
bar wrapping and other types of confectionery wrap- 
ping machines. Commencing salary £600 per annum. 
Pri sg BOX No. 888, Dorland / Advertising, et 
18/20, Regent Street, S. W.1. E925 


MANAGER required for control of Pmwote 
engineering work at modern factory = the North- 
West. Previous experience 
planning, tool design, p progressing and oder! functions 
of factory administration, Familiarity with group 
and individual piecework schemes for large and 
small batch production. Applications should state 
age, previous engineering experience and details 
of technical education, together with an indication 
of salary required.—BOX No. E9037, “‘ The _ 
neer, ” 





ion 





MANAGERS required to develop sales and service 
in the Gold Coast and Nigeria of Marshall and 
Fowler tractors, and other construction equipment. 
Applications should be submitted in the first place to 
Personnel Manager, Marshall Sons and Company, 
Limited, Gainsborough, Lincs, indicating age, pre- 
vious experience of construction plant, present 
employment and marital state. Successful applicants, 
after a period of training, will become members of 
the staff of the distributors, Messrs. John Holt and 
Company (Liverpool), Limited, and will be expected 
to work largely on their own initiative in developing 
a mechani engineering department within the 
existing framework of John Holt’s long-established 
widespread trading organisation. These are ex- 
ceptional opportunities for young men prepared to 
work hard in these rapidly expanding countries, and 
offer considerable scope for advancement. Free 
overseas married quarters provided and liberal salary 
according to qualifications. E4175 a 


MECHANICAL DRAUGHTSMEN wanted.— 
Write, stating age and experience, to Haskins, Gnome 
House, Blackhorse Lane, E.17. E652 a 
MECHANICAL ENGINEERING ASSISTANT 
required in pump manufacturer’ $s contract and esti- 
mating department in London.—Apply, Gwynnes 
Pumps, Ltd., 64, Chancellors Road, rsmi 
W.6. E644 A 
MECHANICALENGINEERING DRAUGHTS- 

MAN required with general experience of medium 
and heavy work ; age . East Midlands area. 
Write, stating details of experience and salary 
required.—BOX No. E4144, “* The Engineer.’’ A 


MECHANICALENGINEERING DRAUGHTS- 
MAN required for large civil engineering and public 
works contractors. Permanent position at Plant 
department in Cheshire.—BOX No. E4136, “ The 
Engineer.”’ A 


MECHANICAL ENGINEER required in London 
quantity surveyor’s office for examining schemes and 
accounts for heating, hot water, steam and air con- 
ditioning schemes, lifts, and all mechanical engineer- 
ing works for building operations.—Apply, BOX No. 
3, c/o Brown’s, 37, Tothill Street, S.W.1, stating ex- 
perience, qualifications and salary required. E9092 a 


MECHANICAL ENGINEER required to assist on 
development work associa’ with internal com- 
bustion engines and their fuel and ignition systems. 
Applicants should have Degree or equivalent qualifi- 
cation, and it is desirable that they should have train- 
ing in automobile engineering and engine testing. 
The work is varied and provides excellent oppor- 
tunities for young engineers capable of giving origi 
thought to new problems.—Please reply, stating age, 
qualifications and experience, to Personnel Manager, 
Jeseph Lucas (Electrical), Ltd., Gt. King Street, 
Birmingham, quoting reference PM/D/9. E639 a 


MECHANICAL ENGINEER with Degree or 
H.N.C. required for studies connected with the fuel 
and ignition equipment associated with boilers and 
small, land- gas turbines. The position pro- 
vides much interest and good prospects for advance- 
ment. Please reply, stating qualifications, experience 
and age, to Personnel Manager, Joseph Lucas, is.. 
Great King Street, Birmingham. E9205 
MECHANICAL ENGINEERS with Degree ee 
min, two years’ industrial experience, invited to 
apply for position in design and development dept. of 
= petroleum and chemical plant designers. 
Sound knowledge of strength of materials req 
Experience and knowledge of heat Guanine an 
advantage for work on interesting new developments. 
Salary commensurate with qualifications. Excellent 
prospects of advancement m. men of required 
calibre. Applications should be addressed.—BOX 
No. E9192, ** The Engineer. A 
MECHANICAL ENGINEER, University Gradu- 
ate, age 25-45, required for establis it en: 
on special process plant and machinery development. 
Must be able to carry out experimental work, solve 








and development. Two Tec! Assistants with 
knowledge of high-speed petrol patiee diesel engines. 
Minimum technical qualification H.N.C. Good 
conditions, reasonable prospects, pension facilities.— 
Apply, Personnel Manager, The Rover Co., Ltd., 
Acocks Green, Birmingham, 27. E4170 a 
JOSEPH LUCAS, LIMITED, have vacancies for 
first-class Mechanical Engineers’ for the design and 
development of light hydraulic equipment. It is 
desirable that applicants should have a Degree in 
Mechanical Engineering with some practical experi- 
ence, but consideration will be given to graduates 
without previous experience. The positions. offer 
excellent opportunities for advancement and sub- 
stantial salaries will be paid to the right men. — 
Please reply, stating qualifications, experience and 
ied G Personnel Manager, Joseph Lucas (Electrical), 
Great King Street, Birmingham, _——n 
A 


problems and present intelligent 
reports.—Apply in writing to Consultant Engineer, 
Ilford Limited, Romford, Essex. E4167 a 


MONSANTO CHEMICALS, LIMITED, have 
vacancies for Junior Mechanical and Electrical Engi- 
neers at both the Newport and Ruabon factories. 
Applicants should hold a University Degree or 
equivalent qualifications and some experience is 
desirable but not essential. Graduates at present 
serving with the Forces are particularly invited to 
apply. The posts are permanent and pensionable 
and good salaries, according to training and experi- 
ence, are offered.—Applications, giving details of age, 
education, training and experience, should be 
addressed to the Chief Personnel Officer, Monsanto 
Chemicals, Limited, 8, Waterloo Place, London, 
S.W.1. E9237 a 


For continuation of Small Advts., page 6 














SITUATIONS VACANT 


NOTIFICATION OF 


VACANCIES ORDER, 1952. 
The it i 
vertisements must be made a Local 
of the ne of = ora Employ- 


ment Agency if So aes > © ane sane et 
ay ys =; soma eee "7 inclusive, | omg 
or 

provisions of the Notiicaticn of Vacancies Order, 


MUNICIPAL MUTUAL INSURANCE, 
LIMITED, has vacancies for Surveyors. 
Posts are it and pensionable to uuihtentory 
candidates, who should have served an apprenticeship 
and have sound I and | knowledge. 
Technical qualifications : First Class Ministry of 
Transport Certificate. Salary £540 to £785 per 
annum.—Apply in own handwriting, marking the 
envelope “* Application, Engineer Surveyor,’’ _ and 

“Private and confidential,”’ to the Chief eer, 
22, Old Queen Street, Westminster, S.W.1. 157 a 
ORR & BOSS AND PARTNERS, LTD., Indus- 
trial and Business Consultants, of 57, Victoria Street, 
London, S.W.1, invite tmen 
staff from 











THE ENGINEER 


SITUATIONS VACANT 


ROLLS-ROYCE OIL ENGINE 
DIVISION 
require 
JIG AND TOOL DRAUGHTSMEN. 
Candidates must have had previous experi- 
Excellent 


working conditions. Welfare facilities and 


ence and workshop training. 


pension scheme available.—Applications 
with fullest particulars of experience and 
qualifications the 
Labour Manager (G), Rolls-Royce, Ltd., 
Derby. E9315 a 


should be sent to 





a , 
practical qualifications in engineering. 32 to 38, 
Progressive executive experience in i 
required. Full course training in t 
consultancy will be given to $ 
eee pe sey. Su a 
progress experience 
consul: work has prosp for 
selected men exceptionally attractive. E4114 a 


and j 
with i fone a compressors, ines 
and steam —= > 
week, staff scheme.—Write, - fi 
Gntaths age, cigetiente ond aulexy soquielt 342 4 


PLAN NERS.—Large Engineering Company in 
South Midlands has vacancies for Junior Planning 


measurement, 
wide variety of components in light engineering. 
Positions are t and provide excellent 
opportunities suitable men. Commencing 
salaries £10 to £11, eg ge ge 
Attractive profit ’ sharing schemes. 
lications giving full particulers.-BOX _ 
E9313, “‘ The Engineer.”’ 


engineering background. 
Canteen facilities—Applica- 
tions, which will be treated in the strictest 
should state ie position, salary and 
Works Manager, W. H. Allen, Sons and 
i Works, Bedford. 
PLANT ENGINEER (preferably University Rates 
ate), to be responsible for the running and main- 
tenance of all services including ity generation 
(turbines and alternators), central heating (oil-fired), 
ventilation, &c., also production a required 
for an interesting factory now being erected on out- 
skirts of London. The successful applicant would be 
eligible for a permanent oe post at a starting 
salary of no’ J 2 than £1200, depending 


z education, 
experience, to BOX = 5. g/e 
Streets, 110, Old Broad Street, EC2. 


PLANT MAINTENANCE me Te- 


» Harbour 
westoft, Suffolk. E4158 a 
POTENTIAL EXECUTIVE (ENGINEER) re- 
y combustion company. 
Tic cit man choeld be aged chem 30, have had 
good basic engineering experience, a first-class educa- 
tion, be willing to learn and poe Fe ge ee ) ye 


to director level. An initial salary of £1000 
annum is envisaged.—_BOX No. E4140, “ 
Engineer.”’ A 
PRODUCTION DESIGN ENGINEER re- 
quired. Essential to have good instrument design 
experience of modern manu- 
—— facturing facilities in fey Know- 
Depe or A.M. L Mech Ep weferred.— » with 
full details, range, 





including an of 

No. 1483, Sy + 
Gyrossore Co. Ltd., Great West Road. Bren — 
A 


eer oe ENGINEER 
ey by old- 


struction , 63/77, Brompton 
London, S.W.3. E9153 A 


SENIOR DRAUGHTSMAN required by mech- 
i ; 4 canning plan ‘= 
—- or t an 
oan full past expectence and pi 
required.— +7 E9136, “‘ The Enigineer.”’ 





SENIOR DESIGN ENGINEER for position of 
responsibility — at once. Applicants should 
to working on own a and 
should have wide experience in —— engi 
neering, iron and steel works plant, a 
and general engineering services. Good willbe 
paid to first-class engineer poy 
Fs nag initiative and ability. nO No. Ea, 
SENIOR DESIGNER required for work ‘aie 
design and f 


Ltd., 
quoting reference pMib 10. E640 a 


SENIOR DESIGNERS & DEVELOPMENT 
ENGINEERS, with ingenuity and resource, re- 

quired for work on pneumatic, hydraulic and 
electrical precision mechanisms, primarily for 
Good salary, working conditions and 


industry.—Please write to the Technical Manager, 
The Hymatic Engineering Co., Ltd., Redditch, 
Worcs. E9038 a 





SENIOR DRAUGHTSMEN required for layout 
and detailing of and Some 


er po wii eae te in this cla class of work essential. 
table applicants.—Apply, 


eating full pala, o WW. Brown wn and Partners, 
London, W.1. ofa 
SENIOR ELECTRICAL FOREMAN req 
assist with the of A.C, and D.C. 


machinery. to i 
knowledge, applicants must have wide experience in 
manufacture of A.C. and D.C. motors, 
alternators. Permanent position 


details of previous experience, 
to the Works Manager, W. H. 
Ltd. pho SE, Bedford. E9155 A 
SENIOR ENGINEER ae in Guided Weapons 
Division of the ne age A .» Ltd., Luton, end 
work on computing de a 
with a background aa general 
current ing would be suitable candidates. 
cut ontieaens of feedback amplifiers or small 
a recommendation. Permanent 
position carrying an attractive for the right 
pe — pension after qualifying iod. =o 


. C.P.S., 336/7, 
quoting Ret, S.A.23C. 
SENIOR ENGINEER required for post as eens 


physicis' 
or light. 


Apply, stating 
qualifications and experience.—BOX No. — 
“ The Engineer.” 

SENIOR MECHANICAL DRAUGHTSMAN 
‘Central 


(! London) with good and design 
experience. xperienced on ‘dboard- 
and carton ioe cunidnety. Full parti 


alae: » experience and = 
pL Tye: No. ae “ The Engineer.”’ 
SENIOR MECHANICAL DRAUGHTSMEN 


with experience 
CS Se a and ancillaries, 


pleat’ and buildings ‘pas | oad onset eof. 
applicants HT be expected to contribute to 
= i — Nominal week, 
overtime. Apply, stating t: of 
nf Ta}, () (b) 2. (e) required, with of age, 
technical , salary required, and when at 
Engineer.” A 


—BOX No. £9279, “ The 


HE 


wishing to apply should send full of age, 
&c., to the Personnel 
Fe ied Company of Wats Lined FS Bon Ro 





SITUATIONS VACANT 


SENIOR MECHANICAL DRAUGHTSMEN 
uired, knowledge of transmissions and 
opresianeel equipment » but not essential. 
conditions of yy scheme.—-Applica- 
tions, by letter only, to ford Aero and Auto, Lid., 
Spring Road, Hall Green, Birmingham, 11. E4137 a 
ne ape GYROSCOPE COMPANY, LTD., 
ite 


HYDRAULIC ENGINEERS, for Sunbury 
experience 


and Feltham. Must ha’ practical 
etic of hydraulic 

Know of high-pressure hydraulics 

as appli 10 a or hydraulic servo systems 


“ELECTRONIC ores, 6 _ Brentford 
Additional to abo 


and Feltham. 

tions, practical and knowledge of 
in one or 

more of the following |S cede: control 

circuits, D.C. , computing devices, 

video circuits. 


STRUCTURAL DESIGN AND DETAILING 
DRAUGHTSMEN required by for wo 
Bath ~~ 


TECHNICAL ASSISTANT for we poe 
in S.E. London on laboratory electrical and 
instruments. G.C.E. —— Science or H.N.C. 


standard. i experience and 
National Service » or nearly so, please 
write, giving oo coieless ent cieey audned.— 
BOX No. E9305, “‘ The Engineer.”’ A 
TECHNICAL ASSISTANTS uae © for hn a 
mental and department of 

ja od alent and be i 

i or equiv: t 
working with minimum of supervision and be 


between the age of 28 to 30 years.—. 


aah syria Zea S 


TECHNICAL pon required in pn 
pepemnens « firm with offices in 
should possess a Degree, pre- 


ferably | in i experience and a 
knowledge o! — would be an advantage. 
Five-day week. + eee “°* Write in confidence, 
stating age, xperience, if any, and 
salary req eaOx No. £9320, * The Engineer.”’ 


DUNLOP RUBBER COMPANY, 
LTo., 
AVIATION DIVISION, COVENTRY. 


THE 


Requires 
SENIOR DESIGN DRAUGHTSMEN 


capable of carrying projects through from 
conception to completion. 


Also 
JUNIOR DETAIL DRAUGHTSMEN AND 
SENIOR AND JUNIOR STRESSMEN. 
Experience of light hydraulic and pneumatic 
equipment would be advantageous. 

The company’s programme offers excellent 
prospects of permanent, interesting employ- 
ment under congenial working conditions. 
Salary will be commensurate with qualifications 
and experience. 

Full details of which should be sent to :— 


The LABOUR MANAGER, 
DUNLOP RUBBER CO., LTD., AVIATION 
DIVISION, 

FOLESHILL, COVENTRY. 

E8701 a 


THE ADVERTISERS, an gen nome light 
electrical . N.W. area, have immedi- 


ate ee on Leaders, 

chess aawk » or (b) ) smal clecro-mecha, 

oe oat appointment. Write, we 
and experience, 


confidence.—BOX No. E9222, “ The Engineer.” 3 
THE EXPRESS LIFT CO., LTD., wish to 
Draughtsmen f nous & 


‘or LF also 
trical Draughtsmen with ¥ 4 
circuits and equipment. 
23 years of age and entrees 
the lift eT ote te 
Manager, mbbes Work mine A 











June 25, 1954 June 


SITUATIONS VACANT 
THE pees COMPA 
or their Divisicn eta, 
aon Junior 
mechanical 
o- layouts and 




























Company, ited, 
sion, Southern Office, ompany, Limited = . 
London, W.1. 
THE ENGLISH ELECTRIC Co., 

for new ap, ointments j in 


the following 
t at Stafford :- 


(a) Product Development Engine. rs 
ment work on works study 
manufacturing meters, relays a:d j instrumen 
and for 908 on high-qu:! lity electronid 


(b) srapment Engineers for switchgear and fo 
Fn ae pened electrical equipment, wi 
detailed knowledge of sheet metal fabricatio, 
and welding for vacuum envelopes, with e 
—— on electrical cubicle assembly anj 








LTb,, 














for develop 
'ssociated wi 








(c) Works Layout Engineers with Process an 
mer ig layout requiremenis “perience, an¢ 
Layout itsmen 

With exception of draughtsmen, all applicants for 
above should possess at least O.N.C. and prefe 
H.N.C., with either Membership of Jnstitution of 
duction wer Sees in prod 

q iti ly applicants shoul 

served full Tullime L renticeship and have ed J 

on p and ad Be and tool design 

Rog atat ~~ By ‘fall particulars of experience 

ualifications and quoting Ref. 1341. to Dept. C 


336) sei7, Strand, W. a 





















THE ENGLISH ELECTRIC Compa 
LIMITED 


DRAUGHTSMEN 


Additional Draughtsmen are required for 
new works near Li - The work is of 
interesting nature, dealing with heavy mechani 
——. and men conversant with heay 
fabrication or rotating machinery are invited 19 
apply. These are attractive positions 
excellent opportunities for ambitious men 
Houses may be available for suitable splices 
—Please write full details to Dept. C.P.S., 336/7; 
Strand, W.C.2, quoting Ref. 1295C. £9232 


THE RIO DE JANEIRO TRAMWAY, LiG 
AND POWER CO., LTD., a British company 
Brazil, invite applications from suitably quali 
men for a post in Rio de Janeiro as Technical 
tant—Meter Division, Candidates should be b 
25 and 30 years of age, and should have a Unive 
Degree or Higher ational Certificate in Electri 
Engineering, together with one to five years’ exp 
ence in the meter ae of a large utility 
facturer. Salary will be in accordance 
experience, taking into consid 
"a cost-of-living ; years’ agre 
sabject to renewal, with first-class passage 
ways; four months’ leave on ood pay after ti 
years’ service.—Written applications, which will 
Tested ta confidence, shawtd be made to Mr. YW. 
Kellett, Joint M: Canadian-Brazilian Servi 
Limited, 148, ll Street, London, EC 
Applications should be received by 31st July, ns 


TOOL raga pre to be responsible for de 
and tools for office macl 
Teliehy ape totes. ious experience of toolf 
and applicant psy A Fat sant 
essen it to ly conversant 
a techniques a ssi 
paid to right ve nay tet and a mag Req 
with full d details of ee 
present salary.—BOX £4093, © Th = The | Enginect! 
TOOLROOM MANAGER captor by manuf 
turers of domestic appliances. successful ap 
cant will control the manufacture of large and 
tooling projects, ranging from heavy press tools 
precision small "tools. Applications, which will 
treated in strict confidence, are invited only fr 
peo with the highest qualifications and experie: 
—, ~a-y 4 personal details, to 4 
Personnel M 


Davis Gas Stove Co., 
Dallow Road, Luto Luton. EAs 
WANTED, SALESMAN with good connect 
amongst aircraft manufacturers and engineering fi 

Admirable p for ble applicant. 
in confidence. PROX No. "E9132, “ The Engineer.” 
WANTED, SENIOR AND JUNIO 
DRAUGHTSMEN, with experience in coal ha 
t positions offered with ex 
lent salaries. Superannuation scheme in ope’ 

Facilities being given to — housing accommo 

ly to The Norto 
Harty Co., liery and Struct M 
Engineers, Great Bridge, Tipton, Staffs. EAs) 
WORKSHOP MANAGER required for 
ditioning amg a be trai 
engineer with practical experience ‘uel pump rep 
commits oo bearing work. Initiative and di 
range, £800 to £1590, according 
gualieti — 


red ¥ Watkins (Boilers), Ltd., 
E9184 
WORKS MANAGER required, fully experien 
for an old-established firm in the Midlands, for # 
welded tank, steel fabrication and press dept 
-: and experience.—BOX No, E9299, * 


WORK STUDY ENGINEER.— Well-known ii 

—- company in a West London suburbs 
man with good general engineering experiem 

Enowteds electro = an advantage. Permat 

post with or, . Five-day week. Am 

ge Kg experience, age, salary required.— 
281, “* The Engineer.” 


YOUNG MECHANICAL ENGINEERS requi 
for design and development work = a nol 
in connection with the guided wea) programm 
Duties will —— the development of individual p 
all stages from preliminary design 
is not essential, 
and prefers 
will dep 
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increments. Assistance 
Replies to G.S.M., LC.L, Ltd., Metals Divi 
Summerfield Research “Station, Kiddermin 
Worcs. E4 
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BOOKS and PUBLICATIONS 





Just published 
Eleetrical Ignition Equipment 


By F. G. SPREADBURY 


A orarres account, written at an intermediate level, 
of all electrical ignition systems and apparatus. 


Demy $vo., 230 pages Illustrated, 255. net 


Information Theory 
By S. GOLDMAN 


A thorough discussion of the principles of information 
theory. Although based on the classical work of Shannon 
and of Wiener, much of the material and many of the results 
in this book are new. The volume gives a thorough treat- 
ment of the information theory aspects of random noise. 


Demy Svo., 385 pages, sos. net 


Practical Design of 
Simple Steel Structures 
Vol. 2: Grrpers, CoLuMNS, TRUSSES, BRIDGES, ETC. 
By Dr. D. S. STEWART, M.LC.E. 
Third edition, Demy Svo., 255. net 
Ready 28th June 
Chemical Engineering Materials 
By F. RUMFORD, Ph.D., B.Sc., M.I.Chem.E. 


A companion volume to the same author’s Chemical 
Engineering Operations. This present book is designed to 
introduce to students the essential properties and limita- 
tions of the materials from which dati plant must be 
constructed. 

Demy 8vo., 350 pages, 325. 6d. net 


CONSTABLE & CO. LTD. 





1o ORANGE STREET, LONDON, W.C.2—_ 








M.1.Mech.E. M.A. (Cantab.), 
M.1.Mech.E. 
Applied 
Mechanics of 
With Diagrams. 17s. 6d. net. Machines 
Illustrated. 25s. net. 
A Pocket Book 
for 
Mechanical ronan We. 64 
Engineers ustrated. s. 6d. net. 
Plates and Diagrams. 17s. 6d. net. 
Strength 
Heat of 
Engines Materials 
Illustrated. 2Is. net. Illustrated. 15s. net. 





All published by and now available from 


LONGMANS 





THE ENGINEER 


COMPANY MEETING 


IMPERIAL CHEMICAL INDUSTRIES 





HIGHEST SALES IN COMPANY’S HISTORY 


PHARMACEUTICAL INDUSTRY : 


INAPPROPRIATE 


COSTING METHODS 


DR. ALEXANDER FLECK ON PROPOSED PROFIT 
SHARING SCHEME 


The twenty-seventh Annual General Meeting of 
Imperial Chemical Industries Limited was held on 
June 17th in London. 


Dr. Alexander Fleck, the chairman, presided and, 
in the course of his speech, said :— 
eS 08 ane a es to ont new, 


ts coming into operation we can 
forward to farther increases in the 


appropriation are really better 
than those of either 1951 or 1952. 


CAPITAL PROGRAMME 


The Board’s intentions, announced two years 
if the share capital —_ 
line with the true capital employed in 
business bythe capitalisation of Gandia tapas te 
carried out. 


DEVELOPMENTS 


A substantial and increasing be of our ager 





). to be spun into nylon. yarn. 
The demand for nylon continues to rise, and. plans 
= both - ~ Toy & of polymer 
and in its y ylon Spinners, are 
under 1] 


PHARMACEUTICAL INDUSTRY 
rt reference 


is the serious danger 
that a rather’ cuintafiigont application of quite 
inappropriate methods may damage or even 
destroy ticals 


ceutical research may be so unattractive 
Se this esuntry and 60 aaprotitable Ghat this important 
of research may be abandoned by one Company 
and this country may be forced. to 

ntific achievements = aed 


ort com over directly fruitful oo 

Baar of all the 
fruitless for its original purpose tanst 

taken into profit on the successful 


discovery 

research if any concern is to be encouraged to carry 
speculative one: valuable work. Even the 
successful product may hold the field for a short 
time only and be replaced by some other product 
pe nae ty pecs bo thong Nt are 
principles permitting a very percen' 
profit on the manufacturing cost of a commodity 
iate and proper in some 
the case of which 
ational 


much patient scientific effort spread over many 

years and many le products. I regard 

conting anethods to an Seportane soceiim ai 

costing 

Sclantibo sendaech te tile comates, on Stine 1 and I 

trust that in this matter greater wisdom m will prevail. _ 
NATIONALIZATION 

The Board remain a8 firmly as ever to 

every as of nationalization of the 

They keep this subject of the danger of nationaliza- 


tion under constant consideration and will continue 
to do so even though the danger may from time to 
time appear to recede. 


PROFIT SHARING SCHEME 


The references in the Report and in the Press to 
the proposed Profit Sharing Scheme for employees 
will not have esca) your notice. This matter has 

un consideration for a long time, and the 
Scheme which the Board now propose to introduce 
is he result of prolonged and earnest thought on the 
subject. 


Any scheme which. gave loyees a cash sum 

oolpaadg each year would suffer y <> the disad- 

pee pp Dom ad ya Dg lage id become a 

expectation and would lose the character 

of profit sharing. If for any reason the amount had 

reduced or withheld altogether, there would be 

adueeund comments among employees probably 
hardship. At the same time, any sc! 

year very numbers of 

i in the Company would be 

i it to administer. The 

, which puts 


s< 


provides for the issue of a Stock Certificate to the 
employee himself only when the account reaches a 


The Board do not believe that the existence of the 
Scheme will have a direct eff ect upon the amount of 





other means of 
tae nad work, including 

plication 0! ork Study dacieding 

—- Study) a field in teick this Company plays 

Lines The Scheme does, however, serve a 

though less tangible, is no less 

iy In the long run the health’ of the Com- 


our complicated economy is very imperfectly under- 
stood, and — derstandings can cause deep-rooted 


malaise the coun: 

health and stability. We believe that the Scheme 

which we propose to introduce will play a useful 

part bringing management, factory payroll and 

Stockholders. to — and in spreading a better 
derstanding of our mutual interests. 


The Scheme rag for an increase in the bonus 
if Stockholders and 
employees will” ane both share in any increased 
prosperity which it may be our good fortune to 
enjoy in future years. They will also ane some 
share i in any adversity which we may 





The capital structure of the Company is the subject 
of resolutions to be submitted at special meetings 
which will follow this meeting, and the proposed 
Profit Sharing Scheme will be based upon the new 
capital figures which the Board hope will result from 
the acceptance of those resolutions. e cannot 
foretell what changes may take place in the — 
pany’s capital structure and other circumstances 
years to come, and for that reason the Profit Sharing 
Scheme will remain subject to the control of the 
Board. Bonuses uni are in no way 
part of the terms and conditions of employment and 
are not intended to be a substitute for fair wages and 
conditions. If on experience it is found that the 

requires modification, the Board will not 
hesitate to make the necessary changes, but it is 
hoped that any modifications to the Scheme will be 
= a minor character only, because much of the value 
the Scheme would be lost if substantial changes 
had to be made at frequent intervals. 


THE OUTLOOK 


You will expect me to say something about our 
course of business #0 far in, 1954, a 
pects for the future. So far this year the Company 
has enjoyed, in common with other industries in this 

of expansion, and the prospects 
ood. In overseas markets competi- 

it we believe that we can hold our 


any 
<acngte, but with competent, loyal and energetic 


throughout the whole o: ion, we 

Se Liane ee an ok 
urther progress i 

and in to come, when much of the present 


years 
capital expenditure will be completed and will give 
us additional productive capacity. 


The report and accounts were adopted. 


Renounce- 
letters will be be despatched to Preference 
ead WSockholders on Friday, 16th July, 





SITUATIONS WANTED 


CHARTERED ACCOUNTANT (young), pre- 
viously four years aeronaut engineering, 
now obtained several years’ commercial 
requires position as Assistant to Managing 
of large engineering/metallurgical company, where 
energy and ability will be utilised and rewarded. 
Salary about £1500.—BOX No. E4197, *‘ The Engi- 
neer.’ B 
DEVELOPMENT ENGINEER (34), with experi- 
ence in mechanical and chemical engineering, seeks a 
post as Technical Assistant, Assistant Engineer or a 
similar responsible Position in Bristol—BOX No. 





£4199, ** The Engineer.”’ B 
MARINE ENGINEER (27), First Class M.O.T. 
Certificate, higher technical education, ? desires 


to New Zealand.—BOX No. E4183, ** The Engi =e 


THE ENGINEER 


SUB-CONTRACTING 





ACCURATE MACHINING 


or Complete Manufacture 
of Models and Prototypes, &c. 
From ounces up to 1 Ton. 


TURNING 
JIG BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 


GIVE US YOUR DIFFICULT JOBS. 

LANDEN (ENGINEERS) LTD., 

la, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. 


MILLING 


MW 





MECHANICAL ENGINEER, . >. "public 
school, B.Sc. (Eng.) Hons., A.C.G.L., Mech. 
with seven years’ experience in ae and pro- 
duction, seeks a ggpenge nm bag as Personal Assistant to 
Senior Executive or similar progressive Position. 
Salary required £950 p.a.—BOX No. E4184, “The 
Engineer.”’ 


MECHANICAL ENGINEER (36), A.M.I.Mech. E. 
Experience : installation, maintenance and develop- 
ment of light, medium and heavy engineering 
plant, including H.P. hydraulics, air compressors and 
all factory services ; plant layouts ; 


design, &c. Hard w orking, tal ~~ juires 
interesting post with prospects in London or iome 
Counties area.—BOX No. E4131, “‘ The Engineer.”’ B 


PRODUCTION —— (36), qual. 22 years 
exp., jigs and tools, planning, design, admin. organisa- 
— _Specialist tungsten carbide tooling. Chief 

engineer two years, tech. representation, 
ae new post. Executives invited to write in con- 
fidence. —BOX No. E4185, “* The Engineer.” B 





AGENCIES | 


ACTIVE REPRESENTATION.—Engineers, hav- 
ing thorough commercial ex ee ggg contacts all 
levels, mainly London and South, My ne 
Northern areas, seek 
agreement, steel fabrications and pipework for ail 
a, including petroleum, chemical, iovern- 
depts.—BOX No. E4182, “* The D 
pacrinrw REQUIRED by Engineers’ Denesiee- 
man, covering wig O a » a and/or 
Home Counties Office eee 
facilities available. Sox ‘No. E4191, fe The =o 








MECHANICAL ENGINEER, M.Inst.B.E., eae 

don office, establis! seven years agent and con- 
sultant, previous southern area manager, well-known 
industrial group, chief draughtsman, material hand- 
ling and automatic a locomotive training, 
wishes to act for substantial firm general plant and/or 
equipment or to speciality, commission basis. 
—BOX No. E4186, ** The Engineer.”’ D 
PAINT MANUFACTURERS require additional 
Agents to call on engineers, &c., to sell full range of 
paints at highly competitive prices. Worthwhile 
ee, to enterprising salesmen. State area 
covered and lines carried.—J. Johnstone and Sons, 
Limited, Paint Manufacturers, High Street, Gorton, 
Manchester. E8950 








BUSINESS OPPORTUNITIES 





INVENTOR of domestic electric washing machine, 
based on entirely new principle, wishes to Contact 
Manufacturer prepared to undertake ne 
work.—BOX No. E4188, ‘‘ The Engineer.’ 
PIPE AND ENGINEERING INSPECTION. 
SPECIALISTS, 50 years’ personal British -_ 
Continental service to civil and gas engineers.— 
Taylor and Son, 25, St. Jomes's Chambers, St. ss 
Street, Derby. E4004 o 
PRIVATE INVESTMENT TRUST wishes to 
increase its holding in sound industrial private com- 
panies, with good profit records and scope for 
development. Acquisition of controlling interest in 
firms of approx. £100,000 value envisaged. Suitable 
qomaty for those who wish to realise funds, but 
wish to conti in b G service 
contents will be offered to essential management 
personnel.—Reply, giving brief particulars, which will 
be treated in strictest confidence, to BOX a LT sve 
95, Bishopsgate, E.C.2. 








MISCELLANEOUS | 


CORNEAL AND CONTACT LENSES. In- 
visible aids to better vision. Easy payments arranged. 
—For details and booklet write David Blackstone, 
Ltd., Dept. 238, Triumph House, 189 Regent Street, 
London, W.1. Consulting rooms in most main 
centres. E9234 1 
WE CAN OFFER ALL TYPES OF ig ate 
Grey Cloths, Industrial and Protective Clo thing, 
Cleaning Rags , also a quantity of 24V D. 

Dynamos. —Please send inquiries to Surplus Textiles, 
32a, Booth Street, Manchester, 2 (Cen. 2849 and 
5 E9133 1 
SPANISH, PORTUGUESE AND FRENCH 
T ical and Scientific Translations.—J. L. Castillo, 
M.A. (Cantab.) (HAM 5669). E4198 1 








| BUSINESSES ond PREMISES | 


BUILDINGS For Sale.—Prefabricated potetn. 





stores, workshops, canteens, offices, halls, 
garages, &c., large and small. —Apply “for details and 
Prices, stating your , to J. Thorn and 
Sons, Ltd., BOX 37, B nm Road, — 
Kent. (Tel., Bexleyheath 305). 

PREMISES WANTED, Small Engineering W: 

4000 to 10,000 sq. ft., in London a eeteraby 


a with machine tools.—BOX No. E9233, 

The Engineer.” i 
PRINCE’S GATE, KENSINGTON, S.W.7 (in 
the City of Westminster), entire Office , 5340 
sq. ft.; edecorasd throughout, Rental £27 Com- 
pletely 
No premium. 





Street, W.1 (MAY fair 993 9933/7). £9194 1 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an ap) ert impregnation 
pat md sample castings = ALL. — roved. 
Ltd., 66, iaduct, 
iasen Middlesex (Phone, Somth tTD 1178). ES75 Mw 
CYLINDRICAL AND SURFACE GRINDING. 
Turning up to 42in. dia., milling up to 72in. by 24in- 
Planing up to 72in. by 36in. Metal stamping up to 
100 tons. Diecasting up to 54 1b. Zinc Base Plating. 
Stove Enamelling. Assembly and Experimental Work 
undertaken. A.I.D. approved. Jigs, Gauges, Fix- 
tures, Mould and Press Tool Makers, Precision 
Engineers. 
B.K. ENGINEERING CO., 
17, Clifford Road, S.E.25. 
ADDiscombe 4744. 2174, 3592. E624 mw 
FAIRMAN PRECISION TOOLS and Products, 
Ltd., of Horley, Surrey, manufactures Plastic : Moulds, 
Jigs and Fixtures, Tools, ose 
Machines, &c. —'Phone Horley 3678. E619 MW 


FREE LANCE.—Designer-Draughtsman (47), 30 
years” mechanical, hydraulic and pneumatic 
experience, would like to Extend existing Connec- 
tions with &c. Can assist 
firms who are temporarily “overloaded in 

department.—BOX No. E4187, “‘ The Engineer.”” Mw 
KELLERING AND PROFILE MILLING in all 
metals. Send us your die blocks to copy from wood or 
plaster masters. Up to 5ft. by 8ft. max. size. e are 
die copiers oe the trade.—Armytage . (Knotting- 

, The Foundry, Knottingley, Yorkshire 

» Knottingley 46). E540 mw 
PRECISION aan a for 


[Gpoowes wed Mech, 


. ign un 
and Elect.—Cathanode, Limited, Vineyard Walk, 
Clerkenwell, E.C.1 (Phone, TERminus —S., 


TUBE BENDING — sont for ferrous 

and non-ferrous tubes up N.B. Keen quota- 
upon receipt of full details.—| No. 
Engineer.”’ Mw 





tions given 
E641, “* The 





FOR HIRE | 





LATTICE STEEL ae _ Sight. ane 
heavy), 30ft. to 150ft. high, fe 

Bellman’s, Terminal House, London SW. (Phone 

SLOane $259). Ell2 x 

NEW 3-TON CAPACITY MOBILE aa 

taxed for use on roads.—Details of rates from J.F. 


** Pinewood,”’ Pine Grove, Brookmans Park, » Herts.” 
K 





MACHINERY Etc. WANTED | 





GALVANISED CORRUGATED STEEL 
SHEETS required, new, 22 and 24 gauge, 6ft. to 
12ft. long, approx.; 50 tons required.—Offers to 
Bellman , Ltd., Terminal Hi House, S. as 

F 


LORAIN MC3 Lorry-Mounted Crane, excavating 
it, particularly trencher, Full Details.— 
BOX No. E9248, “‘ The Engineer.”” F 
WANTED, all types of modern motorised Machine 
a Offer your —— to us and obtain the best 


—Norman E, ), i, 
Siecster head Seat, ped oe sory 14, 
WANTED, AS LYING ON SITE, inne 
single and double cylinder hot or cold start Oil 
Engines, also old Hornsby Engines, blow- 
lamp start.—Hopkins, . Frampton Cotterell, 
Bristol. E4062 F 


WANTED, good modern Steam-Raising Boilers, 
Water-Tube, Lancashire, Economic and —_ 
f Ltd., Wood Lane, London, W.12 
rel: “Tesenes Bash 2 2070), and Stanningley, Nr. 
Leeds (Tel.: Pudsey 2241). E9236 F 
WANTED, , Guillotine Shears, in. ty DR. enggecins 
440/3/50.—BOX No. E9030, ° Engineer.”’ 


WANTED, 2-ton Overhead Travelling Crane, aioe 
controlled, 400/3, 3/50, 38ft. span.—BOX No. —, 


WANTED 250 c. ft. stationary Air Com 
100 psi, motorised 440/3/50. NOX No. "E9025, 
** The Engineer.”’ 


20-TON ROAD WEIGHBRIDGE, 20ft. by sn. 
S— lies to British Indus trial Sand, Ltd., 
Redhill, Surrey. E4194 F 


| FOR SALE | 











PLANER 
3ft. 6in. by 3ft. 6in. by 10ft, Stirk Veloplane, fitted 
= two on cross and one side 


le speeds variable from 30 to 90ft. per mini minute, 
pee Hy control complete with Stirk patent drive 


fe For 400; 1440/3, ¥ 
ay Rn tyne : be inspected running. 
DIMCO (GT. BRITAIN) LIMITED, 
140, STREET, 


Telephone No.: MAYfair 1585-6-7. 
E637 G 


FOR SALE 


CONNELL 


OF COATBRIDGE 


OFFER THE FOLLOWING BOILERS FOR 
DISPOSAL EX STOCK :— 
WATER TUBE 
Babcock and Wilcox Water Tube Boiler, steel cased 
type, self-contained, warns pressure 
evaporation at least 22, 000 Ib. per hour, practically 


un Year 1944. 
a 
Paxman, Horizontal, Economic, Multitubular 
Boiler, , dati. an by oft. Tin. dia. by 160 Ib. working 
pressu ation approximately 7890 Ib. per 
beer irom “feed t at 212 F. 
LANCASHIRE 
One 24ft. long by 9ft. dia. by 190 Ib. working 
pressure, hand fired. 
One 2ift. long by 7ft. 6in. dia. by 100 lb. working 
pressure, hand 
VERTI 


CAL 
Blake, Vertical, Multitubular, coal fired, 17ft. 6in. 
high by an dia. by 160 Ib. working pressure, evapora- 
tion approximately 3000 Ib. per hour. 
hrane No. 10, Vertical, Multitubular, coal 
fired, 12ft. 3in. high by 5ft. 6in. dia. by 100 Ib. work- 
sey pressure, evaporation approximately 1620 lb. per 


Vertical, coal fired, Cross Tube, 12ft. by 6ft. by 
100 Ib. working pressure 

Cochrane No. ty Vertical, Multitubular, coal fired, 
11ft. 9in. high by 5ft. 3in. dia. by 100 Ib. working 
pressure, evaporation approximately 1320 Ib. per 


hour. 

Vertical, coal fired, cross tube, 11ft. by 3ft. 9in. by 
100 Ib. working pressure, 

Vertical, coal cross tube, 10ft. by 4ft. 6in. by 
100 Ib. working press' 

Vertical, coal fired, emi tebe, 10ft. by 4ft. by 100 Ib 
working pressure. 


Vertical, coal fired, thimble tube, 8ft. by 3ft. 9in. by 

“>. working pressure 
> cone fired, cross tube, 7ft. 6in. by 4ft. by 

100 Ib. worki ~ : — 

Vertical, red, cross tube, 7ft. 6in. by 3ft. 3in. 
by 100 Ib. —T press 

Vi coal fired, a ‘tube, 7ft. by 3ft. 3in. by 
100 Ib. working pressure. 

Cochrane, vertical, coal or gas fired, hot water 
Boiler, 6ft. by 3ft. 

Scottish agents for Riley Boilers and pressure 


< an from :— 
JAMES N. CONNELL, 


MITED 
COATBRIDGE, SCOTLAND. 
Telephone : Coatbridge 1121 (5 lines). 


600 


NEW ELECTRICALLY-DRIVEN PUMPS 

1000 g.p.m., 5O0ft. hd., ee AR. Pump js TANGYE, 
mounted on |-plate and direct coupled to Brook 
25 h.p. S/R. motor, ay /50, 1500 r.p.m. 

Three 1162 g.p.m., 113 ft. hd., SNB6 (360m.m. 
impeller) — ae HA RLAND, ae — 
bed-plate and di coupled to Brook 60 h.p. 
sR. _ 400/440/3/50, 1300 rp 

Three 658 , O9ft. hd., SNBS (oom. m. impeller) 
Pumps , "HARLAND. aaaen on bed-plate 

and direct coupled to Brook 25 h. p. S/R. motor, 

400/440/3/50, 1500 r.p.m. 

Two 750 ‘ee - Sin. AR. Pumps by 
TAN bed-plate and direct 

ae con. to "Brook 2 Oh h.p. os/R. motor, 400/440/3/50, 


Two 232 g.p. m.. a. hd., SNB4 (240m.m. impeller) 
Pumps by RLAND, mounted on -plate 
and iinet on acs led to Brook 10 h.p. squirrel-cage 

motor, 400/440/3/50, 1500 r.p.m. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 








Tel.: Shepherds — a and 
STA GLEY, L 
Tel.: we tly 2341. E200 c 





SELWOOD FOR PLANT 
DIESEL ENGINES 
56/60 EP. PETTERS VICKERS, 2-cylinder 
‘ c. ELP. PROWLER SANDERS, 4-cylinder vertical, 
fr. 
NEW I 15 H.P. LISTER FR2, 2-cylinder vertical, 


P. LISTER 14 CE, 2-cylinder vertical. 

10/12 HL P. PELAPONE, a vertical. 

9 H.P. LISTER 9/1, inder vertical. 
AVAL, air cooled, 750/ 


NEW 5 H.P. 
1aSTER HELP. linder vertical, 650 

a in » 650 r.p.m. 

NEW tae Lb. PETTERS PAZI, air cooled, 

750/1500 r.p.m. 
PETROL ENGINES 

NEW and SECOND-HAND by LISTER, 

PETTERS, VILLIERS, &c. Villiers main service 
and spares agents. engines in stock. 
WILLIAM R. SELWOOD LTD., 

CHANDLER’S — HANTS, 
*Phone : E8943 G 


NORMAN E. POTTS 
@HAM), LTD. 


MONARCH Centre Lathe, 30in. swing by 28ft. 
B.C., S.S and S.C., straight bed, twin idles, each 
fitted taper turning. Travelling and fixed steadies. 
Motorised. 


NORMAN E. POTTS (B’HAM), LTD., 


130, MOSELEY ROAD, B’HAM, 12. 
(VIC 1278.) £9264 c 





See our advertisement on page 143 





HOBSON Stin. Lathes from £120. EAGLE 
SURFACE GRINDERS, ISin. by 6in., at £140.— 
Victa Engineering Co., Maidenhead (’Phone, J 

G 





June 


June 25, 1954 
FOR SALE 


~ 


MED 


HEAVY DUTY 
MACHINE TOOLS 
OFFERED FROM S10Ck! 
VERTICAL BOREKS 
SONDERMANN and STIER 34in., si 
motor nae —_ dia. 314in., max, swing 33 
vote ee t 294in., 12 speed: S 23-70 rpm, 
BULLARD 36in. “Spiral Drive” New Era m 
motor drive, single column, table dia, $n : 
ye a Toomer working height Sin, 12 ene 
r. 
RICHARDS 36in., double column, motor gdm ew I 
two swivel toolheads and pent gon side 





I 
IN 
Cc 















holder, table dia. 34in., max. swing 36in., wo Belton iL 
Mo t 30in., 12 speeds 1° 88-45 r.p.in., 
RIC S$ '48in., double colum:, motor gif, T. 1 
two swivel toolheads, table dia. 44in., max, § 
ne working height 44in., 12 s; seeds 1-48_,q@qoope 
RICHARDS 72in., double column, motor gf 597! 
two swivel toolheads, table >, 65in., max, ; 
72in., Lene admitted 44in., 12 speeds |. ay lames 
r.p.m é 
HORIZONTAL BORERS her 
a Model AFMF.70, motor drive, spin 
2}in., facing capacity 21tin., rotary ‘ 
Pin, By 31tin., speed range 7-950 r. p.m, Br 
KE. S No. 2, patent type, motor drive, spin 


= =" facing capacity 30in., main table 
by 30in., nA table 36in. by 36in., speed 


3-1- 
SCHARMANN i Model HBSF2, motor drive, spin 
+ dia. 3in., facing ney 294in. , rotary table 3} 
by 393in., speed range 5-9-1180 r.p.m. 
KEARNS No. 5, patent type, motor drive, spin 
dia. Sin., facing capacity S4in., main table 84in, 
ae a» top table 60in. by 60in. » Speed range 2-] 


PEARNS RICHARDS No. 5, motor drive, 9 
stay, quartering table, screwcutting attachm 
facing capacity 48in., main table 87in. by 4) 
rotary table 48in. by 48in., length of bed from f; 
of upright 11ft. 6in., 32 speeds 15-160 r.p.m. 

PLANERS 


CINCINNATI 36in., motor drive, vertically adjy 
able cross with one toolbox, a ae 
vertical power feeds, max. stroke 36in,, 
surface 63in. by 174in., max. — under be 
rail 144in., 6 table speeds 6-4 
SWIFT-SUMMERSKILL 6ft. oy oft: ey 2ft., dout 
column, motor drive, through three-speed gearbo 
one toolbox on cross rail, planing length 6ft., wi 
2ft., height 2ft., table surface 6ft. by Ift. 8in, 
STIRK 6ft. by 2ft. 6in. by 2ft. 6in., double colum 
motor drive, one toolbox on cross rail and om 
sidehead, planing length 6ft., width 2ft. 6i 
— 2ft. bin, table surface 6ft. by 2ft. 4in. 
LOUDON 6ft. by 3ft. by 3ft., double column, moy 
drive with generating set, two toolheads on erg 
rail and one sidehead, planing length 6ft., betwo 
uprights 44in., approx. working height 45in, 
REDMAN 8ft. by 3ft. by 3ft., double m0 
drive, two toolheads on cross rail, planin 
8ft., width 3ft., height 3ft., width of Mable 
cutting s 30ft. p.m., return speed 120ft p p. 
This machine can easily be, converted to di 
a. drive, for which our CARLUT PLANE 
CONVERSION UNIT is recommended. 
SWIFT-SUMMERSKILL 8ft. by 4ft. by 4 
double column, Model 48H, all-electric motor dri 
two toolheads on cross rail and one sidehe 
planing length 8ft., between uprights 4ft., worki 
height 4ft., table width 3ft. 8in., cutting spe 


25-200ft. - 

STIRK 24 by 7ft. 3in. by Sft. ‘* Hiloplane! 
double column, with tandem tables, Stirk sp 
field driving set (variant of the Ward Leon 
system), 4 toolboxes, 2 on cross rail and 1 on cag, 
upright, all fitted with Solenoid lifting device prd 
viding tool relief on return stroke, planing lengi 
24ft., planing width 7ft. 3in., planing height St 
length of bed 43ft., length of front table 14ft. 9 
length of rear table 10ft. 9in., width of tab 
Sft. 10in. 


SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LAMBETH, LONDON, SE! 
*Phone : Reliance 3373. 

*"Grams : Sotoolsag, London. 


600 


DIESEL ENGINES 
= h, 2 PETTER “ Atomic,”’ vert., 4 cyl., 


450 r. 
104 he CROSSLEY FOES, horiz., 4 cyl., 4 


air starting, 400 r. 

100/120 b.h.p. PETTER § S82, vert., twin cyl., 2 str 
air s 400/500 r. 

72 h.p. PE ER vad ‘Atomic, ms vert., twin cyl., 2 str 
air s 

60 h.p. HELDING a and prea vert., 
4 stroke, air starting, 400 r. 

Two 55h: p. PETTER “ Atomic, 
2 stroke, air starting, 450 r.p.m. 
All complete with standard accessories, shaft ex 

sion and outer 


GEORGE COHEN, 


SONS AND CO. LTD 







































Ltd. 


mote 
ow & 





2 str 


vert., twin 





Tel.: Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


One 100kW Blackstone/Crompton Parkinsons 
400/440-3-50, 500 r.p.m., a , &e. 
‘wo 20kW Hill and SoanmmaypDatoo 120 volt D.C, 
167 amps., 1450 r.p.m., au 
Three 14kW Coven ventry Climax/McLure and Whit 
= :" volt D.C., 52 amps., 1750 r.p.m., auxiliati 


£9170 ¢ 


—— 





es CASTLE ‘STREET, CARDIFF. 
Tel.: Cardiff 29246. 





Classified Advertisements are continued on page /45 _ 
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rsdeay Brass Foundry Co. Ltd. 
‘BAY. Ltd. 

and ompptrex Ltd. 

“Bity of Bradford 

wedpillette Industries Ltd. 

"Benley Tyre & Rubber Co. 


g | 
apritish Sugar Corporation 
Cl aurence Scott & Electro - 


Z spe 
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Leon 

on ead 
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Consulting Civil Engineer: Sir Cyril Kirkpatrick & Partners, Westminster, S.W.1. 
Consulting Mechanical and Electrical Engineers: Preece, Cardew & Rider, Westminster, S.W.1. 


COLT’S were called in by the Consulting Engineers 
p to advise on the ventilation of the main buildings at 
The Dekhelia Power Station, Cyprus. Subsequently 
COLT SRC/2046 Controllable High Duty Roof Extractor Ventilators 
were employed for this purpose. Apart from their efficiency, their light weight and the fact 
that they could be installed in conjunction with any type of construction without reinforce- 
ment made them ideally suitable for export. 
Our overseas organisation includes Colt Agents in Canada, Australia, New Zealand, India, 
Pakistan, Malaya, Cyprus, Holland, Portugal, Belgium, Hong Kong, Indonesia, Mauritius 
and Madagascar. 





COLT SR (C) 

Type Ventilator | 
A High Duty Roof Extractor | 
designed for use in hot 
industries. 


FREE MANUAL with fu// specifications 
of the wide range of Colt Ventilators 
is available on request from Dept. 


COLT 


THE SPECIALISTS IN PLANNED NATURAL 


VENTILATION 


COLT VENTILATION LTD - SURBITON - SURREY - TELEPHONE: ELMbridge 6511-5 


Also at Birmingham, Bradford, Bridgend (Glam.), Bristol, Dublin, Edinburgh, Liverpool, London, Manchester, Newcastle-upon-Tyne, Sheffield and Warwick 
: G.28 
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SAMUEL TALBOT 


(ENGINEERS) LTD. 


SPECIALISTS in FABRICATION 


of Industrial Plant 
in Mild Steel, Stainless Steel and Monel-Metal 


PLATE BENDING and ROLLING - 
TEAM VALLEY TRADING ESTATE, GATESHEAD-on-TYNE, England 





Sft. x lin. thick 
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Diesel 
Engines 


Main Propelling 
Diesel Engines 
in powers up to 


L200H.P 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY. BERKS 


WELDED STEEL PLATEWORK 
PRESSURE VESSELS 



















CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPPLEWAY 3011-2 
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T SOLIDS DIVERTING PLANT 


A closed tank Automatic Sewage Pumping Plant, made in four sizes 


Suitable for Small Housing Estates, Factories, Schools, Camps Etc. 
or other liquids containing solids. 


Also for pumping trade effluents 
Will deal with any solids which can come down a 4-in. domestic 
drain. 


The plant leaves the Works complete, ready for coupling up to ingoing and outgoing sewers. 


This plant operates on the principle that by temporarily removing the solid matter from the liquid 
sewage, the actual pumping operation can be performed at high efficiency by a pump of the clean 


water type, handling liquid sewage only. 


Recently developed are the two larger sizes, the patented principle of which makes them very 
suitable for discharging greater quantities against either low or unusually high heads, beyond the 


fine Elms lronworks. 


range of normal sewage pumps. 


WRITEZFOR FURTHER PARTICULARS LIST No. 3324. 


[Iulsometer Engineering CI”. 


Reading. England. 
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WHETHER BUYING OR SELLING 


USED MACHINE TOOLS Fe 


Cont -ct — aa 
K.E.N.T. MACHINERY & ENG. CO, Boy 
Datchelor Place Mews, London, S.E.5 * Rod 4/49 % 
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Black, bright, non-ferrous nats and bolts,and high-tensile bolts, too, by: 


Some people spend a lot of time looking high and low for 
suppliers who can be depended upon to turn up with just the 


right article of just the right quality and on the right date. 


You won’t go wrong, so far as nuts and bolts are,concerned, 
if you let us in on your needs. And, by the way, if you’re not 
receiving our “ Monthly Stock List” please let us know—it’s 


; “wv sizes and prices. 


the LANARKSHIRE 


a handy way of keeping up with the supply position. 


qs too ‘) 





LITERATURE 
describing our 
products should be 
on every buyer’s desk. 
Please write for 
information on 















BOLT A RINET COMPANYS LivMibkp 


Burnbanf, Lanarkshire, Scotland. Tel.: Hamilton 124! 
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ra JOINTINGS 
FOR ALL PURPOSES 


Write for the Klinger Master Catalogue 
which describes the complete range of 
Klinger products, compressed asbestos joint- 
ings for all purposes, valves, cocks, level 
gauges, synthetic andé@ silicone rubbers. 


'C HARD KLINGER LIMITED 
LINGERIT WORKS SIDCUP KENT 





ables: Klingerit Telephone: Foots Cray 3022 
AGENTS THROUGHOUT THE WORLD 
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Keeping a column of air vibrating inside eleven feet of tubing calls for tn 
a considerable technique. But the player’s worries do not end there. 
He has moreover to operate three valves, change “crooks”, read music, 
turn the pages, follow the conductor and somehow dry out the thing 
when he’s not blowing. After all this it comes as a shock to realise that 
the fundamental tone of a French horn is all but unobtainable, and — 
from a musical point of view—no good when you’ve got it. The funda- 
mental tonal qualities of Dunlop Hose are equally disappointing — blown 
down it produces a sound of no musical value whatsoever. Consequently 
rarely seen in the better-class orchestras, it plays an important part in 
better-class industrial, mining and building installations. Engineers in 
tune with the times should write for illustrated brochure and, of course, 
technical assistance is always gladly given by Dunlop Rubber Co., Ltd. 
(General Rubber Goods Division), Cambridge Street, Manchester, 1. 
Telephone: CENtral 2131. 






. UNLOP HOSE FOR INDUSTRY __MMMVNNMNNNinititiitiittittiitiittittiittMHUiitittl 


ne —e > 





Dunlop makes things better for everyone 
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Pease-Anthony Scrubbers 





As an addition to our range of gas cleaning equipment we 
are now manufacturing Pease-Anthony Scrubbers under Licence 


from the Chemical Construction Corporation of U.S.A. 


Two types of scrubber are available, the P-A Cyclone scrubber to 
remove micron size dusts and the P-A Venturi to remove sub- 
micron dust, fumes and mists. For certain difficult applications a 
combination of the two scrubbers in series can be used. 
Applications on which the scrubbers are already installed cover a 
wide range including lead smelting, oil and varnish kettles, spray | 
driers, superphosphate plants, etc. 

In certain cases it may be desired to carry out tests on the gas to be 
cleaned and we have available a pilot unit which can be used on site 


to determine the best type of scrubber to be installed. 


We shall be pleased to send full particulars on request 


single 





Speci 
to th 





THE POWER-GAS CORPORATION LTO 


(IN COLLABORATION WITH CHEMICAL CONSTRUCTION CORPORATION, U.S.A.}I 


STOCKTON-ON-TEES AND LONDON 
AUSTRALIA FRANCE CANADA INDIA SOUTH AFRICM 
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The Type M 250 Excavator is one of the biggest of the series of MENCK-Universal- 
Excavators. Its various capacities are: Shovel: 2,5 m? (34 cu. yd.), Dragshovel: 
1,6 m? (24 cu. yd.), Grabbing Crane: 1,7 m?® (2} cu. yd.), Dragline with MENCK- 
RECORD Bucket: up to 2,6 m*® (38 cu. yd.). All over the world the Type M 250 
Excavator is working on the largest projects, on rocks as well as in heavy soils. 


MENCK & HAMBROCK GMBH - HAMBURG-ALTONA 













30, 40, 50, Prefabricated 

sections reduce Wi etad 

time and labour 
on site. 


or 60 spans and 
construction gives 
greater strength. 


3 eaves heights. 


The 2 Pin Arch 
needs 75° less 
foundation. 
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\ 


say 


Drnstioad Tndusiial Buildings 


w=} ‘ingle or multiple and conforming to British Standards 


75252525252 52 


ava arava aray ‘ 


Specifications, are completely engineered in advance and delivered 
to the site fully fabricated, ready for swift, economical erection. They 
can be clad with asbestos, galvan- P @) rtal 


ized or aluminium sheeting, or, if desired, fr ame sys tem 


the walls can be of brick. Whether you require a single warehouse, a 


small workshop or a complete factory your needs can be met exactly. gives Thalejel-tiabletizve! 
Write for full details and drawings. internal space. 


lut- time, labour, and cost-/ 


S.1, BUILDINGS LTD, ABBEY HOUSE, 6 VICTORIA STREET, LONDON, S.W.!. TEL: ABBEY 3964 
and 25E RUSKIN CHAMBERS, [91 CORPORATION STREET, BIRMINGHAM, 4. TEL: CENTRAL 3254 sip 1/A 
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BECK & POLLITZER LTD 


SPECIALIST EXPORT PACKERS OF MACHINERY 
MACHINE TOOLS & ENGINEERING PRODUCTS 


Offer 


35,000 sq. ft. of modern accommodation for off-the-line reception 
of exports, packing and storage. 


Lifting capacity up to 25 tons. 
Full optional Transport, Shipping and Forwarding Service. 


P.1.P. facilities for Ministry Contracts (A.1.D. approved). 


ype py 


An unsurpassed record of good work. 


SAVE labour and Storage Costs 
EARN MORE by freeing all your space for production 
REDUCE OVERHEADS by immediate disposal of your exports 











BECK & POLLITZER LTD 


90 YEARS OF SERVICE IN TRANSPORTATION 
LONDON : Universal House, Southwark Bridge, S.E.| 
MANCHESTER: Bailey Road, Trafford Park, Manchester 17 














Jun 


¢ 
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; 
Hydraulic Machinery with ‘VSG’ drive 
in one of the three Winch Houses. 


Regd. Trade Mark 


ELECTRIC-HYDRAULIC DRIVES 
for SLIDING CAISSONS 


4 





VEEN ELIZABETH I DOCK 


MANCHESTER SHIP CANAL. EASTHAM 


The Queen Elizabeth II Dock of the Manchester Ship 
Canal Company, built for the berthing of large oil tankers and opened 
recently, includes an entrance lock with three Sliding Caissons. To 
give the high starting torque needed to move these 1,700 ton Caissons 
and to provide the sensitive speed control required at each end of the 
travel, the winches are fitted with ‘VSG’ drives. The ‘VSG’ equipment 


incorporates automatic pressure control to prevent overload. One of the three Caissons being withdrawn 
to allow a tanker to pass into the Dock. 


VICKERS-ARMSTRONGS LTD te The Caissons, their operating machinery, and 


. main’ Dock Sluices and ancillary equipment 
PICKERS HOUSE : BROADWAY - LONDON : S.W.I °* Telephone: ABBEY 7777 were manufactured by Vickers-Armstrongs Ltd. 
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Quality Controlled Steel Casting. 





When you buy K & L Quality Controlled Steel Castings you get basic electric 
steel, scientifically heat treated in electric furnaces, and castings whose manufac 
ture has been rigidly tested and controlled at every stage in their production. 
You get the resources of craftsmen patternmakers plus the skill of foundry 
technologists and metallurgists. K & L Steel castings are made to every com 
tion for every engineering duty, and are heat treated to meet every specification 
in the black, rough machined or finish machined condition. Made by engineets 
for engineers. 


& ENGINEERS LIMITED. tercawortn - near 


SCP/KF112 
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» Lid., in co-eperation with 
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The weight of each 
90ft. aluminium jib is 
= only 2 tons 114 cwts., 

compared with 6 tons 
13 cwts. of its 80ft. 


steel counterpart. They 
* were fully fabricated in Slough and 
Md : transported complete, by road and 


barge, to the jetty at Purfleet where 
they are now in daily use. 
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ENGINEERS LTD 


2 BUCKINGHAM AVENUE - SLOUGH - BUCKS 
Tel. SLOUGH 23212 Cables ALFRAME - SLOUGH 


WORLD LEADERS IN 
ALUMINIUM CONSTRUCTION 


including 
Hangars Nose-Docks Works Buildings 
Storage Sheds Industrial Roofing Bungalows 
etc. Engineering Structures of all types 
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WELDED JOINTS ; 


ae 
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short sleeve joint is a recent development for = ' 
buried water mains. The lower limit of size is 30 inch bore, fixed by the space N | W | | y | | | if ») N 
necessary to do the welding. Internal welding not only provides adequate 

strength, but also permits welding to be done “ under cover” in all types of 6 ’ 
weather, and, where pipes are buried, without the necessity of making large x y L S ECT I @) N M 
“bell” holes or of welders working under adverse conditions and in difficult & 
positions underneath the pipes. Further, it provides a ready and convenient 


means of pressure testing cach joint, if desired, without having to fill a 


= CATALOGUE 
stretch of pipeline with water. The joint permits adjacent pipes to be laid at 


a slight angle—up to about 2°. 


The internally welded 
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TED 
AND LLOYDS LIMI 
SEE 2 - BIRMINGHAM - LONDON 


in Europe 
The largest manufacturers of steel tubes in Europ 
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M.S. SWIFTSURE H.M.S. GAMBIA H.M.S. GLASGOW 
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| ASSEMBLED FOR THE CORONATION REVIEW OF THE FLEET. 


TELEPHONE : DERBY 44271. ; ITON 


TELEGRAMS : «« CHANNELED ”’ DERBY. DERBY 


Head Office: DERBY. Works: DERBY & SUNDERLAND. 
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LOCOMOTIVES 


Designers and Builders 
of Steam, Diesel 
and Diesel-electrie 


Locomotives 
HUDSWELL, CLARKE 
& COMPANY LIMITED 

Railway Foundry, Leeds 


LONDON OFFICE : 

120/122 Victoria Street, S.W.l 
TELEPHONE : 

Victoria 6786 








ESTABLISHED 50 YEARS 


THE BRITISH 
SPECIALISTS 


HYDRAULIC 


LEATHERS 


LEATHERS COMPANY 
LIMITED 


ALTRINGHAM 


ON ADMIRALTY, WAR DEPT. 
AND COLONIAL LISTS 
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This is an induced resonant vib- 
ration, depending upon the Natura 
Frequency which causes a coil to 
deflect to a greater extent than 
allowed for, with a consequent 
increase in Stress. 


We make good-tempered 
springs! 


D5: Kaleliffe 


ROCHDALE LIMITED 
THE SPRING SPECIALIST 





x * 
REGISTERED (BS) TRADE MARK 


Phone: Rochdale 4692/3 Grams: Recoil, Rochdale 
CRAWFORD SPRING WORKS, ROCHDALE, 
LANCS. 
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80 TONS OF COKE PER HOUR 
FROM LORRY TO STOCKPILE! 


Seldom has so much been moved so quickly (and cheaply) 
by so few! The photograph shows a lorry tipping coke into 
a C. & T. “Walrus” Loader, which in turn delivers to 

a 40 ft. C. & T. Stacker, at the rate of 80 tons per 

hour. Greater capacities can be achieved by speeding up 
the machines or by the use of wider carrying belts, 

and a wide range of loose substances can be handled. 


The “Walrus” Loader is the latest C. & T. aid to quicker, 
cheaper handling of loose bulk. It cuts out all intermediary 
stages, such as mechanical shovels or manhandling, 

and enables this type of operation to be performed by 

only one man—the lorry driver. The Stacker can be 
attached to the Loader by means of the tow-bar shown, 

so it is possible for both machines to be retracted 


8170 


“WALRUS 
LOADER 


We will be glad to 
simultaneously as the stockpile grows. sidiititata iaintece 

C. & T. Loaders & Stackers are extremely mobile and can details of these 
be towed as far as 200 miles in 12 hours. They are and other C.e& T. 
available with diesel or electric drive. materials handling 


aids on request. 





CRONE & TAYLOR (encineerinc) LTD. 


SUTTON OAK. ST. HELENS, LANCS TELEPHONE: ST. MELENS 3397 
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BOILER CLEANING 


Why burn up time brushing smoke tubes and rodding 
clinker and bird nesting when a few minutes percussion 
blast will shift the lot, using air puffs alone. 





See this new cleaning tool in action 
at your own works— write to 
AIRNESCO PRODUCTS LIMITED 
KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 
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Agenc 
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SULZER 


HIGHLIFT CENTRIFUGAL PUMPS 
FOR MINE DRAINAGE 








Three SULZER six-stage Highlife Centrifugal 
Pumps, supplied to a South Wales Water 
Board, each pumping 834 gals./min. against 
600 feet head, at 1470 revs./min. Power 
absorbed 185 B.H.P. Efficiency 82 %. 


Sulzer Centrifugal Pumps of normal type and construction have been built since the sixties 
of last century. Standardisation of pump types has resulted in fundamental simplification of 
design while retaining good efficiency (in some cases as high as 90%) with the traditional 


quality of Sulzer products. 


THERE IS A SULZER PUMP FOR EVERY PURPOSE 


SULZER BROS. (LONDON) LID., 31, BEDFORD SQUARE, LONDON, W.C.|! 


DAVEY & COMPANY, LTD.) 





SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO “- ‘RIO DE JANEIRO - BUENOS AIRES - SHANGHAI - KOBE. 
Agencies at :— BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG - HAIFA - BOMBAY 
KARACHI - COLOMBO - SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ - SYDNEY - MELBOURNE - WELLINGTON 
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NEW COLD MILL FOR SILICON STEELS 


AT SURAHAMMARS BRUKS A.B... SWEDEN 


This 16} in. and 53 in. by 56 in. Cold Sheet and Strip Mill has been designed specifically for the cold 
reduction of silicon steels. Installed in the works of Surahammars Bruks A.B.., its principal duty ie 
the production of electrical sheets with preferred orientation for transformer laminations. 

The mill fulfils a double production purpose. As the photograph shows, it was first completed ready 
for hand-fed sheet rolling using belt conveyors. Davy-United have now added coiling and handling 
equipment necessary to transform the mill into a fully mechanical installation. While retaining the 
facility for single sheet rolling, therefore, the mill will from now on operate primarily as a reversing 


strip mill for the cold reduction of silicon steel. 





DAVY 


AND 





DESIGNED AND BUILT B Y DAVY-UNITED 





UNITED ENGINEERING COMPANY LIMITED, SHEFFIELD, ENGLAND 
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These typical double cold bends 
x show the remarkable ductility 
* of Wrought Iron. Essentially 
fibrous in its structure, Wrought 
Iron fr an excep 1 
toughness which gives it a high 
resistance to vibration and 

sudden shock—properties which it 
retains under severe 

cooling and heating stresses. 




















This face says ‘danger’; but danger 
is not always so easily identified. 

Today, and every day, human life 
everywhere depends on such hidden 
factors as the strength of a coupling or 
a cable chain. For equipment that 
carries such heavy responsibilities, it 
is safer to specify Wrought Iron. 

The toughness of Wrought Iron is 
unequalled. Besides withstanding 
shock and overstrain, it staunchly 
resists rust and corrosion. Contain- 
ing slag inclusions which reinforce 
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Wrought 
Iron 


keeps 






Danger 






- ata 






Distance 


its own susceptibility to welding, it 
is for many purposes both safer and 
more economical than mild steel as 
a long-term proposition—especially 
under exposed or wet conditions. 
Wrought Iron in strips and bars 
and in a variety of sections is pro- 
duced at the Midland Iron Works 
for innumerable uses. We will gladly 
send you a free copy of our Section 
Book, and our technical representa- 
tive is at your service for consultation 
on any Wrought Iron application. 


The Midland Iron Co. Ltd 


MIDLAND IRON WORKS - 


ROTHERHAM 





1. you cam safely uae |hought Jrow for a hoot, of purpoees 









The type illustrated is our model 05 
—type II and is familiar to most time 
study engineers. 


We have recently reprinted and com- 
pletely revised our stop watch and 
chronograph catalogue. It contains 
in addition to our comprehensive 
range of stop watches and chrono- 
graphs a paper “‘Some notes on sto 
watches,”” which is of interest to all 
users of stop watches 
and chronographs. 


wa \ A copy will be gladly 
\ sent on request. 


Guaranteed repairs. 
Timing service. 





XT. Certification. 
AMERER CUSS 


Ti Division 
Makers of good Clocks and Watches since 1788. 


AT 
NEW OXFORD ST. - LONDON - W.C.1 
Telephone: Museum 8968/9 


be only other address 





1 Kingsway, W.C.2 





DHB 

















PHONE 
GRAMS 
WATLE PERFORA 
INA —_— 
HAYLE. CORNWALL 



















ALLEN CONTRACTING PLANT 


is the machine. 








World-renowned, all-British ALLEN plant is recognised as the finest obtainable. 
For hard work, long life, freedom from breakdown and economical 
maintenance, it has no equal anywhere. 
The Model 12-21 trencher will cut clean, fast trenches 13 to 21 inches 
wide down to 6 feet deep. For larger trenches the ALLEN 16-60 


The ALLEN Tractor Operated Shovel, as its name implies, works off 
the Power Take-off of any tractor and can be used either 
as a trencher or a loader. 


The Mobile Shovel has many applications. 
Full details and catalogues on request. 







pee oy 
EXCAVATOR 


A.T.O.S. 
Allen Tractor 
Operated Shovel 







JOHN ALLEN & SONS ‘oxrorp) LIMITED 


COWLEY - 


OXFORD °* Tet 77155/6/7 
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cast mad machine 


under’ ome roof 


saves you time, 
transport and 
money, and 


guarantees a 





perfect job 













It is a great advantage to the manufacturer if the foundry that produces his castings can also 
machine them. Steel castings delivered as machined units ready for assembly, enable the buyer to know from 
the start what the finished cost of the part will be; also he is doubly sure of receiving a perfect component. 
Lloyds new machine shop is equipped with a wide range of plant for the finished machining of every type 
of steel casting up to 25 tons in weight. Typical of Lloyds machining resources is the Craven Planer illustrated. 
It has a capacity of 10’ in width by 10’ in height, a stroke of 20’ and weighs 100 tons. Another 
spectacular machine is the Graffenstaden Horizontal Borer. It can bore to a diameter of 2’ 7}” and possesses 
a maximum spindle stroke of 7’ 10}’. Write for your copy of “Lloyds Craftsmen in Steel.” 


Lioyds mew machine shop 


siwes you extra 









foundry serwice 


F. H. LLOYD & CO. LTD. - P.O. BOX 5 - JAMES BRIDGE STEELWORKS - WEDNESBURY - STAFFS - PHONE: DARLASTON 225 
A Print fer industry Led, edvertisemem 
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“90 the ’ell can work in this ’eat?” 


Lack of fresh air in factories and workshops 
materially affects health and output—resulting in 
wasted time, fatigue, absenteeism and loss of pro- 
duction. It pays to install efficient ventilation as 
provided by Hills Patent Roof Ventilating 
Shutters, which clear the air rapidly of fumes, 
smoke, steam and excessive heat generated by 
industrial processes—and let in the fresh air and 
natural daylight. They cost little to install in old 


CLEAR THE 


or new buildings. Operation and maintenance are 
simple. The Shutters are rust-proofed for life, 
and when closed are completely weatherproof. 
Learn more about this most efficient and eco- 
nomical system of industrial ventilation by 
writing now for illustrated literature. 

Our Technical Advisory Department will be 
pleased to give you really expert advice at all 
times. 


AIR WITH 


HILLS root ventilating shutters 


HILLS INDUSTRIAL VENTILATORS include power-oper ated 
Roof Ventilating Shutters, Stack Roof Ventilators for 
fitting with patent glazing bars or corrugated roof 
sheets, and Wall-type Air Inlet Ventilators for fixing 
into an opening 8 ft. wide by 6 ft. deep. 


HILLS (WEST BROMWICH) LIMITED, ALBION ROAD, WEST BROMWICH, STAPFS. Tel.: West Bromwich )025 (7 lines) LONDON: 125 HIGH HOLBORN, W.C./. Tel.: Helborn 8005/6 
Branches at Birmingham, Bristol, Leeds, Manchester, Newcastle-~on- Tyne, Glasgow, and Bel ast. ——————__-____-—_. —— ~~ 
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(NEWARK) LTD. 
Newark Boiler Works 
NEWARK NOTTS 


See Display 
Advertisement 
June 11th. 








An abrasive made in 9 sponte 
For Cleaning—Smoothing and 
Polishing. Removes surface 
rust—cleans and polishes non- 
ferrous metals—smooths wood- 
work—removes 











INDUSTRIAL 


SHOTBLAST EQUIPMENT 
For sandblasting special 
work and controlling 
the surface effect. 





Guyson light industrial Shotblast 
machines will gently blast a special 
experimental section, or give more 
rigorous impact to remove hard scale. 
Comparatively small air compressors 
will provide the air required to 
operate the blast gun at 100/150P.S.L, 
OR YOU can connect to works system 
for light production work. 


Tell us your problem, when our advice will 
be freely 


GUYSON 
NDUSTRIAL EQUIPMENT 
NORTH AVENJE 


OTLEY we LEEDS fer 2456 








THE 


JOSEPH ADAMSON 
BOILERS 


ENGINEER 


Dish-ended Lancashire Boiler 


The Lancashire Boiler has over many years merited its popular 
choice for industrial installations, as it is well-proved, sound and 
robust in mechanical construction and readily accessible for 
inspection and cleaning, and needs only a comparatively low 
draught. The large water capacity permits a considerable 
fluctuation in steam demand without excessive variation in steam 
pressure. 


The Joseph Adamson Dish-ended Lancashire Boiler represents 
the perfection. of nearly 80 years of experience in the making of 
many types of shell boiler. 


yoserr ADAMSON & CO. LTD. 
O.BOX4* HYDE: CHESHIRE 


In association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
Horsehay Co. Ltd., Wellington, Salop. The Alliance Machine Co., Alliance, Ohio, U.S.A 


THE ADAMSON GROUP 
JA 3 
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P RATT’S GUILLOTI pS 


RENOWNED FOR STABILITY, 
SIMPLICITY IN OPERATION 
AND ACCURATE SHEARING 


“TRIUMPH ” GUILLOTINES to cut 
$”-2" thickness 


Bar Shears up to 3” diameter 


MADE AND DESIGNED BY 


(STOURBRI DGE) LTD. 
ne ST2I1 





ENVILLE ST. STOURBRIDGE TJe/ep/ 
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AUTOMATIC 






_ METROVICK 
| fot all types of electric 


Welding Equipment | S 







RESISTANCE 










METROPOLITAN -VICKERS 


LEC RK MANCHESTER 


TRICAL 





CC 
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-._. Did yom know that KWIKFORM 
' UNIT-FRAME SCAFFOLDING 


@ IS SIMPLE TO ERECT AND STRIKE 

@ COMPLIES WITH ALL SAFETY REQUIREMENTS 
@ REQUIRES MINIMUM SKILLED LABOUR 

@ IS VERSATILE AND ADAPTABLE 

@ NEEDS LESS MAINTENANCE 

@ GIVES MAXIMUM RIGIDITY 


PTY TTT TTT yy? "TITTTTET LLL 


Is available for 


@ PURCHASE The Unit-Frame 

@ HIRE. Special rates for long term . 

@ or a : S caffe olding % 
System 


aa 


Our Technical Department is at your 
disposal. Write for catalogue E39 and 
further information. 
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TANGYES a) LONDON HOUSE: 60, GROSVENOR ST. W.1. PHONE: MAYFAIR 1337 
" MANCHESTER: 5, CROSS ST. PHONE: BLACKFRIARS 5320 


SMET HWI GEES TE AUREL ACEO: Mm GLASGOW: 12, WATERLOO ST. C.2. PHONE: CENTRAL 6368 


PHONE: SMETHWICK 1181. GRAMS: TANGYES, BIRMINGHAM CANADA: 4846 SHERBROOKE ST., MONTREAL, QUEBEC 
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3 tons at 55 feet radius. 
































| STOTHERT € PITT LIMITED 


7 ENGINEERS - BATH * ENGLAND 
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BURGESS 
MICRO-SWITCHES 


Industry’s Automatic Choice 











The 
New Wickman 
I’ 6-Spindle Automatic... 


This recent addition to the famous Wickman 

range of Automatics employs three Burgess Micro- 

Switches. One energises a solenoid which trips the feed 

when the safety clutch disengages as a result of overload. 

The other two disengage the bar feed clutch when any spindle runs 
out of bar stock. All three Micro-Switches are our 

robust metalclad type, reference MK.3BR-MS, 


provided with conduit entry. 





Burgess Micro-Switches 
provide the reliable and 
accurate answer to so many 
automatic switching prob- 
lems, as Wickmen Ltd. 
have discovered. If you 
have such a problem, why 
not consult our engineers ? 
Catalogue No. 50/9 con- 
tains details of our standard 
tange. 


BURGESS PRODUCTS COMPANY LTD. 
Micro-Switch Division DUKES WAY, TEAM VALLEY, GATESHEAD 1! 


Telephone: Low Fell 75322 (3 lines) 








FIM 





/ THE BEST WIRE BRUSH IN THE WORLD 


TRADE MARK 


wire brush 


for every Job 











Manufactured by GEM BRUSHES (LUSON) LTD. 
**GEM ’’ WORKS (Dept. 23) MINERVA RD., LONDON, N.W.10. T¢/- EI_Gar 7251 GU lines) 


1874 — 80 years Service to Industry — 1954 











DROPFORGED 


Steel 


SPANNERS 


in all sizes 
to 43° Whit. 


ARMSTRONG 





STEVENS 


AND SON: LTD 
WILLENHALL- STAFFS 
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THE 


DARWINS 





nes) 


54 Specialists in the production of high grade heat resisting and 
corrosion resisting alloy castings. Illustration shows the prepara- G 4 0 y 5 


tions of moulds. 





SHEFFIELD - ENGLAND 


DARWINS LTD. 


TOOL STEELS - HACKSAW BLADES - PERMANENT 
MAGNETS - HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 


CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wire nop) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 
SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 


CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 


AGRICULTURAL & TOOL STEEL SHEETS 
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what 


Making copies of plans and drawings has always had its snags—such as slow, messy 
processes, the need for elaborate installations and skilled operators, high cost per copy, and 


fading. AZOFLEX has none of these—literally none. The efficiency and economy of this. 


process is amply demonstrated by the large and growing number of industrial, commercial 


and professional organizations now using AZOFLEX exclusively for all their copying work. 
ye 
ern L inmeers 


AZOFLEX is above all a simple process. It calls for no technical skill, no special lighting, 
no running water and drainage services ; it creates no mess or unpleasant smell—yet every 
user finds that it.improves the quality of copies and enormously speeds up output. It 
produces intense-line, fade-resisting facsimiles of drawn, typed or printed originals of all 
kinds—single or double sided, translucent or opaque. 


meed 


In the Combine Printing and Developing Machine 
(Model 42/63) illustrated here, for example, one unskilled 
operator need only feed the original and the copying 
material into the machine in order to produce the 
finished print, dried, flat, and ready for trimming and 
collating. Exposing, developing and print delivery are 
completely synchronized. 


to know 


To meet individual photo-printing needs there is a 





useful range of precision-built AZOFLEX printing and 
developing machines, and a wide variety of AZOFLEX 
photo-printing materials, all distinguished by long shelf 
life, intense line and resistance to fading—and all of 


them easy to handle and process. 


about 


AZOFLEX machines and materials are backed by all 
the photographic experience and skill of Ilford Limited, 
and AZOFLEX papers are produced in the world’s most 


up-to-date diazo coating plant. 


ILFORD Azoflex 
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For descriptive literature about AZOFLEX machines and materials, 
please apply to Ilford Limited, Azoflex Department AZ1C, 104 High 
Holborn, London, W.C.1 (Telephone: HOLborn 3401). Demonstrations 
of the Azoflex process can be seen at this address and also, by appointment, 
at Ilford Limited, 22 Lloyd Street, Manchester 2 (Telephone: Deansgatt 
4233) and in other principal cities. 





PHOTO-PRINTING MACHINES AND MATERIALS 





Jun 
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of MODERN DESIGN 
Here are two pumps from a wide range. Right: Greenbat 
variable stroke high-speed high-pressure pump, fo: 
handling oil pressures up to 2 tons per sq. in. Left: 
Hele-Shaw Beacham pumping unit. 


GREEN BAT 
OIL PRESSURE PUMPS 
GREENWOOD & BATLEY LTD. arsion works : Leeds 

















GPIA 


















STEAM SPECIALITIES 
Jom evenry prrpore 





IMPACT AIR TRAP for 
SEPARATOR | draining water from AIR MAINS 


FOR SEPARATING OIL or WATER 
from COMPRESSED AIR or STEAM. 





“The Lancaster” Air Trap consists of a sealed float which rises and opens a 


Large numbers are in use in Colliery Air Mains, Compressor Intercoolers, : i 
8 y P discharge valve when the water collects in the trap. It represents a DEAD seal 


Spray Painting Plants, and many other installations where dry air is essential. : 
against leakage of air. Two alternative inlets are provided, vertical or horizontal. 


CAN BE SUPPLIED COMBINED WITH TRAP or SEPARATE Wiill lift the discharge water. Supplied in }in., Zin. and I}in. sizes. 


LANCASTER: TONGE LTV 





















PENDLETON- MANCHESTER ~- ENGLAND 
Telephones :Pendleton 1484/5/6 - 
Telegrams : Pistons, Manchester 
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THOMAS 
PRESTON LANCASHIRE 


London Office: 8, Bloomsbury Square, W.C.1 Telephone : 
Birmingham Office: Ruskin Chambers, 191, Corporation St., Birmingham 4. 
Fabricators in Steel. Railings and Gates. 


Constructional Sieelwork. Iron Castings. 





Metal Windows. 


RE 


BLACKBURN & SONS LIMITED 


HOLborn 8638 
Tel.: Cen. 3254 


Farm Implement, 







2 ae 


NO. 4 THE BEE 


The building of comb by bees is, like 
everything they do, a miasterpiece of co- 
operation and efficiency. The worker 
bees cling to each other in a pear-shaped 
mass so that they become very warm, 
Then, from tiny pockets under the 
abdomen, frail looking, clear scales of 
wax appear. Other bees take the wax 
to construct the comb. 

All the cells, except the round ones in 
which queen bees are reared, are six- 
sided, for the bees have found the form 
which avoids all waste of space, effort and 
time. Another advantage is that the cells 
support each other and can therefore be 
constructed of the lightest materials. The 
honey cells are completely waxen and are 
rendered air-proof with a wax capping. 
The brood cells, however, in which young 
bees are raised, have a cap of a porous 
wax and pollen mixture. 

The bees perfect a delicate but crafts- 
manlike piece of work by sloping the 
cells upwards slightly from the base, so 
that they are easier to fill, and safer as 
receptacles for honey, than if they were 
built horizontally. 

Man has been only too glad to learn the 
lesson which the bee teaches in light- 
weight, economical and highly proficient 
construction. 





















 AABACAS 


ELECTRIC OVERHEAD TRAVELLING CRANES 


rise to \ the occasion 


We, of Aabacas, offer you more than equipment at the price for your job. 
good, proved, longlasting, electric over- And we are just as interested—just as 
head travelling cranes of all kinds, a careful—in executing small jobs as large 


choice of over 250 types and sizes of 
DEMAG hoists up to 10 tons capacity, and 


projects. Perhaps we could save you a 


lot of capital expenditure—and increase 


4 other special handling devices and com- your productivity—by modernising your 


ponents. We also place at your disposal older cranes? 
the combined resources of our experienced 
technical engineers who have been solving We hope you will ask for our Technical 
every kind of handling problem you can 


imagine, to plan an produce the best 


Engineer to call and advise you... we 





are sure you will be glad you did so. 














Please address your 
enquiry to Sales Director 


Telephone: BIRKENHEAD 4747 


ENGINEERING CO., LTD., BIRKENHEAD, ENGLAND 


SOLE BRITISH DEMAG AGENTS 
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Heavy Steelworks Duty or 
























Light Factory Daty 
40 feet span or 


120 feet span 


nts... 


Intermittent Duty or 

Continuous Duty 
Lifting capacity 3 tons or 

Lifting capacity 200 tons 
1000 maximum hours per annum or 


5000 maximum hours per 
annum 







a BOOTH standar, oa 


hp BOOTH METHOD of 
classifying overhead 
electric travelling cranes to suit 
varying service factors means that from a 
range of five classes of cranes, it is possible to offer a 
standard crane to serve almost any 
industrial requirement. We manufacture 
cranes for light duty up to continuous process cranes for 
Steelworks, and installations within this range have been carried 
out in many factories and Steelworks in this country and abroad. Grading of cranes 
effects considerable economies by making it possible to standardise components within each group 
whilst still retaining the advantages from the purchaser’s point of view of being able to choose a crane 
to suit the duty required. 












The Booth Handbook of Overhead Cranes the Booth method of classifying overhead cranes to suit 
is a comprehensive publication containing _ varying service factors and gives detailed information and 
practical information which will be of hints on fixing crane particulars which would be of assis- 

interest to crane users. It fully explains tance to any firm contemplating additional craneage. 








From a wide experience in designing and building all 


types of crane installations we shoud be plewsed TBST ATOM Ws MEW 4. Wap obs 


to submit proposals and designs to suit any requirements. 


JOSEPH BOOTH & BROS - UNION CRANE WORKS ° RODLEY ° LEEDS factins: (coe Raley.” 


Associated with CLYDE CRANE & ENGINEERING CO., MOSSEND, SCOTLAND. Proprietors: CLYDE CRANE & BOOTH LTD. 





3/B1/17 
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Mae youd... 


Abert handy) 








. A rubber mill equipped with 
sheeting rolls, extruding machines ; 
and moulding presses. A rubber mil 
equipped and staffed to produce all 
kinds of mixings, mouldings, bondings 
and extrusions in rubber, in fact 


3 


rubber materials for any trade! 4 


MIXINGS 


MOULDINGS - EXTRUSIONS - BONDINGS in RUBBER iN 


EDGEMOND AVENUE, T 
TYBURN, BIRMINGHAM, 24. 











whe  SIMON-CARVES LTD. USE 


The gp ape rn of the Jumbo Junior is shown in this photograph—note the 


ampere quae tim Keapeh ty anny J THE LOWEST PRICED MACHINE TO LOAD AND UNLOAD 
Outstanding 2 Ton Hydraulic Crane with low operating costs and easy maintenance. 


eee we is a sturdily built powerful hydraulic crane for speedy and economical LOADING 

a by LIFTING ...SHIFTING... HAULING ...AND ABOVE ALL COMPLETE 
UNLOADING. It operates faster—with maximum mobility—and speeds up every job 
with its effortless control. The power, unit is a FORDSON 42 B.H.P. DIESEL and it 
has 6 forward and 2 reverse speeds. 


* Front wheel drive for maximum tractive effort + Hydraulically operated — no winches 
or cables - Rear wheel steering —less driving fatigue — greater manoeuvrability - Will 
pass under 8’ 4” doorway - 12’ 6” turning radius - Operates 14 cu. yard grab - Unload- 
ing height 11’ 5” + Low fuel consumption ntl hrs/ga!. 



















Unload lifting costs — get right down to the job with the NEW JUMBO JUNIOR 


mobile cranes by you! 
| om Y ‘ 
This action photograph shows the Jumbo Junior feeding high level gravel hopper. +5 

Photograph by courtesy of Simon-Carves Ltd. 


F. TAYLOR & SONS (MANCHESTER) LIMITED, 142 BOLTON ROAD, SALFORD 6, LANCS 
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x High speed 
self-contained drop 
forging hammer 





with 
direct 
electric 


TECHNIQUE 


When forging with 


combined dies light and heavy | 
strokes are easily controlled. 








All enquiries for these machines should be sent to :— 
MESSRS. WINFIELD-SMITH ENGINEERING SUPPLIES LIMITED 


' . ‘(4 al -~ sar 
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In power stations 











Small ‘L’ stoker installation at a Chemical Works. 


Firing aisle showing twin ‘L’ stokers 
at an Electricity Generating Station. 





in tactories 





ENTERPRISING ENGINEERING 


Saves coal 


INTERNATIONAL COMBUSTION LIMITED 
| 
; 
LONDON OFFICE: NINETEEN .WOBURN PLACE, W.C.1. WORKS: DERBY, ENGLAND; PORT ELIZABETH, SOUTH AFRICA; SYDNEY, AUSTRALIA 


$G2! 
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Three years ago, the first British Challenger went into action. Today, 
Challengers are firmly established as leaders in the field of earth-moving. 
Tough Challenger tractors are now at work in over fifty countries 
throughout the world, helping to grow more food, to make new roads 
and railways, to build up new industries, and to make permanent friends 
for Britain. There is a Challenger for every job—Challenger 1, 


50 b.h.p., Challenger 3,95 b.h.p., and Challenger 4, 150 b.h.p., all can 
be supplied with matched ancillary equipment. 


Because of their 
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proved record for reliability and service, more and more crawler 
tractor operators at home and abroad are changing to Challengers. 
And with good reason—because Challengers have demonstrated that, — 
under really arduous conditions, they can do more work, do it faster, 
and keep on doing it. 





AFTER-SALES SERVICE 


Wherever a machine is sold, spares are readily 
available, backed by a world - wide service 
organisation. 








‘Challenger British Diesel Crawlers 


Fohn Fowler & Co. (Leeds) Ltd., Leeds, 10 


‘ PRODUCTS OF THE MARSHALL ORGANISATION, GAINSBOROUGH, ENGLAND 
Concessionaires for Great Britain: Thos. W. Ward, Ltd., Albion Works, Sheffield, 4 














FOUNDRY LIFE 


We are looking up the spout of a worthy piece of 
sporting artillery (above) which we once cast when 
our everyday fowling pieces were in dock because 
of powder fouling. The reason we tried using cannon 
was that if we were to have missed a phestoon of 
pheasants, or a pride of partridges when the cannon 
balls went up, we might have got a score of duck or 
a surfeit of lampreys when the balls came down. 
Actually, we never even sniped a snipe with it, and 
quails quailed at the sight of it. On one of our rotary 
planers we machined the ends as flush as our rich 


uncle. 
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CASTINGS IN WEST COAST HEMATITE IRON 
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The designer of the gearbox (above) said ‘‘ Let ’em lubricate the gears with water; 
let °em knock the gear lever in with a 28 Ib. hammer ; let ’em grind the gears like a 
barrel organ ; this box is going to take it”. We cast it in our foundry. It took it. 

Here are some castings (left) which we produced in moments of self-expression. 
Much thought and feeling went into their creation. They sold readily, and a customer 


telephoned to tell us that we had plenty of clues; it might have been curlews ; we 


couldn’t quite hear what he said for the sound of gunfire outside the offices. 


DS EEMGEEM 





DISTINGTON ENGINEERING 
COMPANY LIMITED 


WORKINGTON - CUMBERLAND - ENGLAND 
Telephone : Workington 66! Telegrams: Chapbank, Workington 
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Two National F4AU6 type diesel engines, 780 b.h.p. at 500 r.p.m., drive Brush alternators to p 
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~ power for the New Yarmouth Sugar Estate. 








SWEET RUNNING IN JAMAICA 


New Yarmouth Sugar Estate, Jamaica, B.W.I., have been using National 
engines for many years. The first 400 b.h.p. diesel installed in 1937 has given 
over 80,000 hours service and its performance resulted in three additional 
engines being installed between 1943 and 1948. 

In 1951 more land was put under cultivation, demanding still further 
power. In 1953 two of the latest 500 kW National diesel alternator sets (shown 


above) were installed. 
The generating station operates on a 24-hour basis in both wet and dry 


seasons. 





Without adoubt —- |NA TIONAL diesels 











NATIONAL GAS AND OIL ENGINE CO. LTD., WELLINGTON WORKS, ASHTON-UNDER-LYNE, LANCASHIRE. 
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HYORAUL/C 


tor maximum perlorMmanice 


This versatile and powerful} (machine, with hydraulic 
control and pre-selection of speeds and feeds, has 





shown outstanding results on heavy duty drilling, tapping 
d studding, at J. & E. Hall Ltd., Dartford. 
ME PRE-SELECTION OF SPEEDS ee ; mya 
AND FEEDS Capacity from solid, in cast iron 4in., and in steel 34in. dia. 
There are 22 speeds, 11 to 1450 r.p.m. and 18 feeds, 8 to 
540 r.p.i. Sizes range from 5ft. to 12ft. spindle radius. 


JAMES ARCHDALE & CO. LTD. BIRMINGHAM 


ENGLAND 


WE HYDRAULIC CONTROL 
HB AUTOMATIC LOCKING 





Sole selling agents 


ALFRED HERBERT LTD. COVENTRY & BRANCHES 


Jur 


La a> 


ea?rlllOlOD>>- =.= = +», FF 
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t 












June 25, 1954 THE ENGINEER 





45 





SADIVAR 


SPEED VARIATOR am 


A 7 to | Speed Range 
Negligible Slip 

Accurate and steady Speed Setting 
High Efficiency 






Horizontal or Vertical Mountings 


Attractive Prices — Very Short Deliveries 


As one single compact unit, the Sadivar variator 
can be supplied built in with a Sadi speed reducer, 
thus combining speed variation with high reduc- 
tion ratios and a wide variety of output shaft 
torques. 


“ SADT pronucr 


SADI ENGINEERING Co. LTD. 


10/14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8 
Telephone: WESTERN 7653 Cables: Sadiunit, London. The Sadivar vartator is usually supplied. com 
we Tentennt Wonedetere aan plete with flange mounted motor. Note 


Agencies in all Commonwealth countries, North and South America, West European comparable sizes of motor and variator. 
countries and colonies. Ask for literature EV554. 

















THIS in THIS 


A 











GEO. CLARK (1938) LTD. 


SUNDER | AtHee 
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Employing craftsmen who have inherited the skill and technique of 
their predecessors and using the most modern production methods, the 
ESC Steel Foundry is able to supply the best heavy, medium 


and light weight steel castings for many branches of industry. 


ENGLISH STEEL CORPORATION LTD - SHEFFIELD 


| 
} 
q 
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BELFAST 


eee for the right 


al paint finish 
a first time 


LEEDS, 11 


BRIGHTON, 1 


LIVERPOOL, 20 


MANCHESTER, 3 


NEWCASTLE-ON-TYNE, 1 


SOUTHAMPTON 


a 4 CARLTON GARDENS, LONDON, S.W.1 
TRAfalgar 5600 





inereased 
\productivity 


lower 
costs 


Part of a conveyor system supplied to Fisons 

* Limited, Immingham. The plant comprises 

2a 36” intake and distribution conveyors, 30” 

bulk loading-out conveyors to vessels, 

bagging plant to road or railway, also coal and ash 

handling plant. The total length of the conveyors. in 

the complete installation is approximately[two miles, 
the longest one being over 1,000 ft. centres. 


GENERAL CONSTRUCTIONAL Be. & 
] J ly, PL | PRESSED STEEL GUTTERS . 
SP MELKSHAM) LI J S ‘: 
ENCER ( $ ) MITED — STREET SOUTH, sniNes 5. 
MELKSHAM °° WILTSHIRE - ENGLAND Telephone: MiDland 244 legrams : ‘Tanks, Birmingham 


Ong of the foremost VOmes iM mechanical handling Nievelx elaa\a 36 VICTORIA ST., LONDON. S.W.1 Tei: ABBEY 7282 





















for GLAND & 
PLUG COCKS... 


In addition to being special- 
ists in the manufacture of 
Gland and Plug Cocks, we 
produce a wide range of fit- 
tings for the control of air, 


steam, gases and fluids. 


‘ 











} Standard Pattern 
Bronze three-way 
Plug Cock. Screwed 

B.S.P. }” to 4” for work- 
ing pressures up to 150 Ibs 


Our standard lines are 
well known for their 
consistent accuracy 
and reliability. We also 
manufacture to cus- 
tomer’s own specifica- 
tions—a_ service in 
which our long experi- 
ence is of exceptional 
value. 





Send for our catalogue. if yourjrequire- 
ments are special fittings, let us have 
details—we shall be pleased to assist you. 
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de.” WARRINGTON 190% 4 











BRITANNIA WORKS 
WARRINGTON + ENGLAND 
P.O. BOX 22 









just one * 
of those thing - 


use for a Lockwood & Carlisle 
Piston Ring even in an emergency, but 
there is nothing whatever unusual con- 
cerning the quality of our Rings, delivered 
immediately from stock and for use in your 
extreme emergency, or when manufactured to 
specification. The wear resistance of all Piston 

ings has been achieved by intensive research since 
1876. It is of the most vital importance to be able 
to rely on a consistently high quality being maintained. 


Our new Illustra- 
ted and Informa- 
tive Catalogue is 
now available— 
We have a copy 
for you if you 
will please write 
4 to us. 


\ 

. . and certainly a most unusual = 
i 

aa 

ae 


—_—-— "rr 
poeKWCon, The Name that is Known end Respected 


throughout the Marine Engineering World 
LOCKWOOD & CARLISLE LTD « SHEFFIELD Il +: ENGLAND 





TELEPHONE: SHEFFIELD 63207 (8 LINES) TELEGRAMS: PISTON, PHONE SHEFFIELD 11 
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'NOFLOTE 
CONTROL “4 
ng 
TROUBLEFREE “J 





CHECK HERE 


CONTROL 1S 
BETTER 











NOFLOTE 


—e TRADE MARK came 


Telephone : Chiswick 3670 
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RELAY UNIT 





HOLDERS 








, STARE " ELECTRODE 


° i 





“ STOP” ELECTRODE|"-. : 








Hh 






. °° * pag e. ee Se _ o's De ang st 4 . oe + ng * ets 19 ee : 
How the “Noflote” system works. A special relay is connected by two wires to 
two electrodes projecting into the liquid. The electrodes are different lengths, ad- 
justed to correspond with the two levels between which the pump is required to 
operate. The liquid completes an electrical circuit through the electrodes, which 


actuates the relay and in turn operates the pump motor. The relay can be mounted 


in any accessible position often some distance away from the sump. 


1. No floats or moving parts. 
2. Operation unimpeded by sludge or debris. 


3. Electrodes take up very little space. 


WHY “NOFLOTE” +. Ae ER 0 ORD: vee see eet. 


5. No submergence error—liquid controlled within fine limits. 
6. Easy to install. 
7. Adjustments in operating level made above the sump. 


8. Negligible maintenance costs. 





9. Reliable in service. 


Please write for Publication No. E234 


EVERSHED AND VIGNOLES LIMITED 


ACTON LANE WORKS : CHISWICK - LONDON W.4 
Telegrams : Megger, Chisk, London Cables: Megger, London 
| 
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coRPOR ATE MAR, 


CRantep 18>? 


“HAND & HEART” BRAND 
FILES & RASPS 


North, South, East and West, in humble village forges 
and vast industrial plants throughout the world, 
Osborn Best Refined Cast Steel Files and Rasps are 
in daily use. 





A full range is supplied for every purpose, and every 
tool leaving the factory is tested and examined, to 
ensure perfection. 


MAKERS OF QUALITY STEEL PRODUCTS 
FOR OVER A CENTURY 





SAMUEL OSBORN & CO.. LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 








LIMITED 


Ce sIUDEST \ 
STEEL SHEETS \ 



































(dé S00T BLOWERS 


BOILER AVA/LABILITY INCREASED 
ELECTRO - MECHANICAL OPERATION with SEQUENCE CONTROL 





“IMPROVEMENTS OVER BEG 0d 5 GE Beg A HME 


j No physical exertion required. 


Soot blowing carried out in a 
quarter of the time. 


Shorter period of abnormal combus- 
tion conditions. 


Cleaner heating 
surfaces with 
higher and sustained 
rate of evaporation. 


Saving in fuel 
and labour costs. 


& Increased boiler 
availability. 


London :— 
34, VICTORIA ST., S.W.1 
Telephona: ABBEY 1847 

Manchester :— 
1, CHANCERY LANE, 
SPRING GARDENS, 
Telephone : DEAnsgate 


Telegrams : “MURWILS” 





SMITH & M-LEAN -; LTD 
179 WEST GEORGE ST: GLASGOW : C:2 
‘PHONE 2 CENtrel O442-'GRAMS “CIVILITY* GLASGOW 














CLYDEBANK 
“MURWILS,” GLASGOW 


LIVINGSTONE 
ELEPHONE : CLYDEBANK 1576 
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MOTOR DRIVEN 
ROLLERS — 


FOR CONVEYING HOT OR COLD BARS, SECTIONS, BILLETS OR TUBES 


DEAD SHAFT TYPE 


LIVE SHAFT TYPE 


Crofts Motor Driven Rollers have been 
proved an outstanding success 


They will endure years of hard work 
with minimum attention 

They are simple to install and maintain 
They can be supplied to suit any con- 


dition of operation 


We shall be glad to submit designs and 
recommendations to suit your require - 
ments 


Write for 
PUBLICATION Sas /1o0 


@ Crofts Motor Driven Rollers, DEAD SHAFT TYPE, for 
conveying tubes on the Cooling Bank of a large Steelworks 


CROFTS (ENGINEERS) LTD. BRADFORD 3. ENGLAND 


Telephone 6525! (15 lines) Telegrams “Crofters Bradford” 


- 
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BoveRHEAD RUNWAYS 
HAND AND ELECTRIC ien & 





PASSENGER AND 
GOODS LIFTS 











HERBERT MORRIS LTD LOUGHBOROUGH ENGLAND 
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y re The Walsall Power Station is 
: . 7 ‘ ‘ 
Photo of the Walsall Power Station, by permission of the British Electricity Authority, Midlands Division installed with Crane Cast Iron 


Flanged Pipe Fittings as part of 


its Pneumatic Surface Cleaning 


Once again, 
fittings by Crane 


Plant. This plant is operated to 
remove surface dust. The 
installation of Crane materials at 
the Walsall Power Station is one 


more tribute to the excellence of 

This photograph shows the dust con- a 

ie cming Crane fittings. Wherever 

veying pipe-line at the top of the bil dd 4 

. reliability, good design and an 
container filter unit. Crane Cast Iron ys g 


Flanged Pipe Fittings are used, and assurance of long life are required 


were supplied and installed by B.V.C. in industry for valves and fittings, 


Industrial Constructions Ltd., Head ask Crane first. 


Office, Leatherhead, Surrey. 





Nee eee ee eee ee ee ee eee ee eee we ww we = 





























INDUSTRY 


vp TO Two rons) % 
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RENSHAW FOUNDRY 


LIiMIETED 
STAINES, MIDDLESEX 


| ie 2 Oe Oe STAINES rig 








WET 
SEPARATOR 


PATENT APPLIED FOR No. 9027 


NEW! for foundry and polishing 
work. The special advantage of this 
unit is that dust is collected outside the 
Collector. This makes the job of dust 
disposal the simplest thing in the world. 
Thus Collectors are always properly 
emptied and maintained in efficient 


condition. 
6“ 1 ™ flo ” 


P.V.C. FAN 


(with steel outer casing) 


Hoods & Ducting 








Strong acids, alkalis and moist gases are 
dead'y to Fans, Hoods and Ducting! 
But not to the amazing P.V.C. “Resista ”” 
Fan, Hoods and Ducting. They are im- 
pervious to chemical fumes. Think what 
this means to you in terms of economy 
and‘uninterrupted output. 











We manufacture every type of Dust 
Collecting and Ventilating Plant large 
or small. 


Industrial Fan 
& Heater Co Ltd 


Tingle Works, BIRMINGHAM, |! 


Phone : ViCtoria 2277 


LONDON: 2 Oaklands Avenue, Brookmans Park, 
Herts. one: Potters Bar 5175 
MANCHESTER: City Buildings 69 Corporation St.. 4. 

Phone: Blackfriars 6918 


, 
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LIMIT SWITCHES 


Compact and reliable chain and hand 
operated limit switches are designed 
for all industrial purposes. 


CENTRIFUGAL SWITCHES 


Specially developed for conveying 
plants, hoists and similar equipment, 
also for automatic safety devices. 


SLIPPER COLLECTORS 


A single shoe model with a renewable 
3 face carbon insert is illustrated. 
Doubleshoe modelsarealsoavailable. 


electrical products 


for 


industry 





CABLE REELING 
DRUMS 


and safety are greatly 


Production 


increased with Deco 
cable reeling drums. All 
types are available to 
r eliminate conductor 





rails, trolley wires and 





DECO ENGINEERING CO. LTD. west row, N. KENSINGTON, LONDON, W.10 
Tel: LADBROKE 3066-7 (2 LINES) | Grams: ETYLADEC, WESPHONE, LONDON 
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1 off or Quantity — Large or Small 
If the jobs call for— 


WELDED FABRICATION 
cont TATE BROS. of GT. YARMOUTH. 


Welded fabrication is mostly cheaper too ! 
OFFICES & WORKS: THE CONGE, GT. YARMOUTH. T£.. 3505 














fon There are no finer 
springs than 


Springs by Riley 


\ SNOWY: 
yo? 


 _BSSSSSSSSSEER) 


ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE 
Phone: ROCHDALE 2237 (5 LINES) Grams: “ RILOSPRING * ROCHDAL! 








June 2 


¥ 


’ 
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yOu can get 
a copy by 


this 
brochure 
will 
start 
you 
thinking 


It describes robustly made switches — 


for duties ranging from light domestic to heavy 
industrial applications — they provide a new and 
simpler approach to switching problems: they save 


space, wiring, money ... How and why you can 


see for yourself in “ Simplified Switching ”’. 


return of post 


from..... AUSTINLITE 


AUSTINLITE LTD. 
LIGHTHOUSE WORKS, 
SMETHWICK 40, 
BIRMINGHAM. 





Austinlite rotaries differ from other rotary switches in this: every switch 
is built for its job, and Austinlite engineers take as much trouble 

to see that you get the right switch for the job — whether you want one, a 
hundred, or a thousand. 


55 
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WHERE 


f 


| POWER | 


PLUS 


SPEED 


COUNT.... 









y— 


a 


LS a 


— 


a 


THE VICKERS VR°I8O0 TRACTOR 


Powered by a supercharged Rolls-Royce six cylinder oil engine, 
brings more payloads per shift on scraping, and greater flexibility 


and output when dozing. 


MATCHED EQUIPMENT includes Onions Scrapers; cable 





and hydraulically controlled dozers, towing winch, sideboom 


crane and control units produced by Vickers-Armstrongs. 


Above: The Vickers VR-180 Tractor equipped with the Vickers Control Unit 
VCU-180, operating the Onions Model 12-16 Open Bowl Scraper. 


Left: The VR-180 equipped with the Vickers Hydraulic Dozer VUHD-180. 





BUILT BY VICKERS-ARMSTRONGS * POWERED BY ROLLS-ROYCE 
Distributed throughout the world by 


JACK OLDING & CO. LTD - HATFIELD - HERTS - ENGLAND 


Scotland JACK OLDING AND CO. (SCOTLAND) LTD * COUPAR ANGUS * PERTHSHIRE 
Eire JACK OLDING AND CO. (IRELAND) LTD * INCHICORE ROAD « JAMESTOWN * DUBLIN 
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“3 
with a 


“SPEEDICUT” 























DAWSON & DOWNIE L” 
Elgin Works, CLYDEBANK 
TOTALLY ENCLOSED PUMPS 


FOR OIL AND WATER SERVICE. 
PRESSURES UP TO 2000 LBS. / SQ. IN. 


HIGH EFFICIENCY 
LOW OPERATING COST 
WEATHERPROOF 
ENGINE OR ELECTRIC 
MOTOR DRIVE 


Telegrams: Pumps, Clydebank 
Telephone: Clydebank 2271 /2/3 
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Where cheap 


steam (s of 
vital importa nce 





The FRASER Water-Tube 
aS Boiler can be relied on to 


supply it. 








Characteristic advantages: 

High Thermal Efficiency. 
Use of any Predetermined 
Fuel. Lower Maintenance 














Cost. Less Floor 

Space Needed. 

Great Flexibil- 

cs cau | FRASER 
WATER - TUBE 


BOILER 


IMustrated Catalogue free on request. 
FRASER & FRASER LTD. 


BROMLEY-BY-BOW, LONDON, E.3 


Telephone Telegrams 
Advance 3266(4lines) ‘Pressure Easphone London’”’ 

















WANTED 


Herbert No. 4 Capstan Lathes, 
later than Inspection No. ET 
5800 for reconditioning. Your 
own machines rebuilt to Grade 1 
standard and guaranteed. 


Attractive prices and deliveries. 


Communicate with 


ALFRED HERBERT LTD. 


FACTORED DIVISION 


Red Lane Works, COVENTRY 
Phone: 89221 (10 Lines) 

















G-CLANCEY LTD 


BELLE VALE - HALESOWEN 


TELEPHONE CRADLEY HEATH 094 es 
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How much electricity 


in an eel’s tail? 








IN OUR SEVENTY-FIVE YEARS of electrical experience, that is something 
we have never been asked to measure, which, when we come to think of it, is a little surprising. 
For every day we are called upon to supply equipment for measuring, generating or utilising electrical energy. 
And the many users of our products have found that there is a certain additional quality 
about them which is beyond all measure. That’s what we were hinting at when we referred to 


seventy-five years. Like the eel, we’ve got a lot of electricity behind us. 


NOTE: Curiously enough, the electric eel (Gymnotus 
Electricus) is actually a fish. It gives a greater shock than any 
of the other fishes endowed with electric power. Its electric MAKERS OF ELECTRIC MOTORS OF ALL KINDS - ALTERNATORS 
organs are situated on the back of the tail and along the GENERATORS : SWITCHGEAR - B.E.T. TRANSFORMERS -: CABLES 
base and sides of the anal fin. They are capable of giving shocks INSTRUMENTS * LAMPS -: LIGHTING EQUIPMENT ~* BATTERIES 
sufficient to kill other fish and small mammals. STUD WELDING EQUIPMENT - TRACTION EQUIPMENT 


CROMPTON PARKINSON LIMITED - CROMPTON HOUSE - ALDWYCH « LONDON - W.C.2 » TELEPHONE: CHANCERY 3333 











Fluidity’ 

The fluidity of Ley’s ‘ Black Heart’ 
malleable, when casting, leads to fluidity 
in design, with the assurance that the 
finished part is tough and resistant 

to impact, yet easily machinable. 

Here is a hub, 12}-inch diameter, for a 
well-known commercial vehicle, meeting 
design requirements to a degree. 
unattainable with other materials. 


LEY’S MALLEABLE CASTINGS CO. LTD.. DERBY: 
TELEPHONE : DERBY 45671 


MALLEABLE PRODUCERS 
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FREMO 


ENGINEERS: KEYs 


for 








FRED. MOUNTFORD (B’HAM) LTD. 


FREMO WORKS - MOSELEY STREET - BIRMINGHAM 5 - ENGLAND 
Telephone : MIDland 3488/9 Telegrams : Fremo, Birmingham 


Soe POWER RECTIFIERS 


2 . ; 
= > i ae Sy es | eee a 
‘ = “1 oa = See ad bela 


A MULTI-BULB MERCURY-ARC RECTIFIER 
PROVIDING POWER FOR A 1000kW STEELWORKS LOAD 


Brochure B.1590/1 — POWER RECTIFIERS and leaflet B.1750 describing this installation,available on request. 
ESTABLISHED 1882 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 


Head Office and Works: TELEPE 
Ex Kc ELECTRIC BUSHBURY ENGINEERING WORKS OLVERHAMPTON 
cos ered MPTON WOLVERHAMPTON 21455 co leiKe 


Manufacturers of Rotating Electrical Machinery, Switch and Control Gear, Rectifiers and 
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your files... 


It describes the Brush self- 
regulating alternators 
een which offer you better performance 
os : \ at lower overall costs on 
. these main counts:— 


: 


%*% No automatic voltage regu- 
lator needed 


* Voltage regulation 2} per 
cent for all conditions of 
loading, temperature and 
power factor 


* Very rapid response with 
change of load 


| %& Parallel operation with 
similar machines or con- 
\ ventional alternators 


* Heavy load surges taken with 
minimum transient voltage 
change 


* Control between 50 and 60 
cycles over normal voltage 
range 


Write for Publication No. 21063 


BRUSH ELECTRICAL ENGINEERING CO. LTD - LOUGHBOROUGH, ENGLAND 


BIRMINGHAM °* BRISTOL * CARDIFF * GLASGOW ° IPSWICH * LEEDS * LONDON * MANCHESTER * NEWCASTLE * SHEFFIELD 
8.37 














For a 
powerful 








The powerful drives which excite 
our admiration in sport, are not just 
a combination of good luck, brute force and 
ignorance, but a co-ordination of muscle, hand 
and eyes, brought about by much practice and 
experience. Similarly, your drives can be more 
powerful and efficient if you specify FRANBER 
power transmission components, for these also are 
co-ordinated by much practice and experience. 






PULLEYS 


VEE AND MOTOR.— 

Sturdily constructed in high quality 
Cast Iron or in strong, rust proof, 
anti-corrosive Aluminium, Franber 
pulleys are accurately machined to 
standard limits. Quotation for 
special sizes on request. 
WROUGHT IRON PULLEYS.— 
Split and solid in all sizes. 


VEE ROPES 


Robustly manufactured, Franber 
Vee Ropes have extra long life and 
function with maximum efficiency. 
They are manufactured in a wide 
range of standard lengths and sec- 
tions, and are all marked with 
matching numbers or supplied in 
matched seu. 








ALSO: We produce a wide 
range of castings and machined 
parts which vary in size from a 
few ounces to 15 cwts. in weight, 
in Gunmetal, Phosphor Bronze, 
Aluminium and Cast Iron. 











Write for appropriate lists: — 


Francis W Bivkett' + Sous Liat. 


CLECKHEATON - YORKSHIRE. Tel: 961-2-3 





AND LONDON MANCHESTER STOKE-ON-TRENT 
BIRMINGHAM CARDIFF AND BRISTOL 
ndh. 3108 
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ELECTRIC 


SOLDERING IRONS | 


Solons save time, reduce costs. Solon soldering |s 
always clean, reliable and simple. Five models, in voltage range 100-250 ; 
each with 6 feet Henley flexible. 65 watt ; oval tapered or round pencil 
bits. 125 watt: oval tapered or round pencil bits. 240 watt; oval 
tapered bit. 


Write for Folder Y.10 


Switch on 








W. T. HENLEY’S TELEGRAPH WORKS CO., LTD. 
51-53 HATTON GARDEN, LONDON, E.C.1 








“Safetread” floors are 
always clean 


The unique design of ‘“‘Safetread”’ open mesh steel 
flooring allows dirt and dust to drop through but 
prevents workmen’s tools and other objects. It will 
not work loose or chatter through vibration, and it is 
just as easy to wheel vehicles over as a solid or 
chequered floor. “Safetread” permits 82 per cent. 
penetration of light and air, and resistance welding 
considerably reinforces the strength of the material 
at the point of the weld. All raw material is carefully 
descaled to ensure perfect welds, and, as a result, a 
first class finish is obtained after painting. 


ALLAN KENNEDY & CO. LTD. 
The Pioneers of Welded Open Mesh Flooring in Gt Britain 


STOCKTON-ON-TEES 


Telephone: STOCKTON 67706 & 67716 Grams: “GRATING” STOCKTON-ON-TEES 
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Baseball . . . rounders . . . call it what you like, it’s no child’s game the way 





these boys play it. Some of our gears, too, are real man-size affairs. For instance, 


we will make you a straight spur gear up to 30 ft. diameter, 32 in. 


face width and with a maximum pitch of 8 in. C.P. 





At the other extreme, we have excellent capacity for small gears — straight, 


helical and spiral spur—also straight bevel gears down 





to 2 in, diameter by 16 D.P. But large or small, 


they are designed with a view to 


industrial use, which calls for hard work 


and complete reliability for 


year after year, with no “off seasons”’. 






JOHN BAILEY 


ULRO GEARS 


s) URQUHART LINDSAY & ROBERTSON ORCHAR LIMITED Dundee, Scotland 


237-39 
5 
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“Good news, Mac! The Board's just 
sanctioned our new extension. 
Dismantling, for a start. Then structural 
steelwork, machinery, mechanical 
handling equipment—in fact, ‘the whole 
shooting match’! A tight budget as usual 
and speed’s vital. 


Got any ideas? wd 


“Yes, one obvious one! 2 


Try 600 first!” 
SS 








Ti: Q' 


.. fe IVP! 


cS) 


Among the Activities and Products of the 600 Group of Companies are: Dismantling; 

Mechanical Handling Equipment, including the famous Jones KL Mobile Cranes; 

Plant and Machinery of virtually every type (GrorGr ConHeN Sons & Co. L1p); 
Structural and Reinforcement Engineering wee C. Jones & Co. Ltp) 


Sons AND COMPANY LIMITED 
Established 1834 














All enquiries, please, to Group Information Department, George Cohen Sons & Co. Ltd., Wood Lane, London, W.12. 


Telephone: Shepherds Bush 2070 - Telegrams: Omniplant, Telex, London 














Tis42/POss34! 


June 
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Plate Girder Deck Bridge 

83 feet span, with pressed steel 

trough decking, carrying single 
track railway. 


Bridge and Constructional En- 
gineers, Manufacturers of Pressed 
Steel Troughing and Sheet Metal 
Equipment. Steel Stock Holders. 


4 
WESTWOODS 


JOSEPH WESTWOOD & CO., LTD. 


NAPIER YARD, MILLWALL, LONDON, E.14 
Telephone: EASt 1043 


POHLIG 


MECHANICAL — 


HANDLING PLANTS Tan 


Loading bridges LR 
Electric monorails 

Ni Th walaleMeolal-Miceha-tillaleMmagelal-t 
Crane crabs - Cableways 
NYagelol-Tam lal tielilohitelar 

Blast furnaces charging plants 
Wagon tipplers 

Belt Conveyors 

Steel band Conveyors 
Troughed belt conveyors 
Troughed chain conveyors 
Portable belt conveyors 
Gravity bucket conveyors 


Aerial ropeways 
for material and 
ook +t tale l-iamagelaby lela 


J. POHLIG AKTIENGESELLSCHAFT . COLOGNE 
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CRAFTSMANSHIP IN STEEL 


““Why,”” we are often asked, “‘do you 
advertise when your order books are full?’’ 
The answer is quite simple. ‘‘ We take a 
craftsman’s pride in a job well done.”’ 


June 25, 1954 Ju 





Big job, small job, whatever the size, 
wherever located; whether structural 
steelwork or special fabrication, if it is 
placed in the care of Walker Bros., you 
can be sure of a job smoothly progressed 
to satisfactory conclusion. 








WALKER BROS 


ESTABLISHED 1867 


i Se oe ee 





WALSALL STAFFS. TEL. WALSALL 3136 


LONDON OFFICE: 66 VICTORIA ST., S.W.1. TEL. VIC. 6049 













TOOL LIFE _ 


MWCREASE FD 
aa —— 


THE ADVANTAGES — Greater resistance to wear, fatigue and breakage. Scatter in tool performance substantially reduced, 
stoppages for re-grinding, output per machine increased. Works tests show both increased tool performance and consistency. 





—just one advantage of 
Macrome Tool Treatment 





THE TREATMENT — A thermo-electric process operated exclusively by Macrome. 
Affects the entire structure throughout, toughening without affecting hardness. Size and 
appearance remain unchanged. Applied to all High-speed Alloy and Carbon Steel 
cutting tools. 





less 


THE TOOLS — Only the finest quality tools are stocked by Macrome in the Macrome treated condition. The stock range covers 
practically every requirement, but when tools out of the usual run are needed, Macrome scope and experience quickly see the job 
through. Seven-day Service for Treating your own tools. 


The Macrome Representative in your area is ready to discuss Macrome Treated Tools with your Buying or Tool Engineers 
Department. May we instruct him to arrange an appointment ? 

















© Twist Drills ©@ Lathe Tools @ Hacksaw Blades 
@ Centre Drills @ Tool Bits @ Bandsaws 
@ Reamers @ Carbide Tools @ Files 
© End Mills © Taps and Dies © Hand Tools 
@ Milling Cutters @ Dies and Dieheads (all types) 
(all types) Herbert, Landmatic @ Wolf Industrial 
TREATED TOOLS @ Slitting Saws Landis, Geometric ‘Equipment 


Macrome Ltd., Aldersley, Wolverhampton. Phone: 52001 (5 lines). 





Branches at London, Manchester, Glasgow. 








954 
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Can 
you 
drink 
SEA WATER? 


Weir Evaporating and Distilling Plant, by providing ample supplies of fresh water 














distilled from sea water, has made possible the economic development of many areas 


with no natural supply of fresh water. 


Ships too, with Weir Evaporators, can make the longest voyages without buying fresh 
water en route, leaving more room for paying cargo, and always being sure of pure 


fresh water for all the ship’s services. 


Write for Publication No. GA. 151. 






The illustration shows a sextuple 
effect plant which is producing 
300 tons of fresh water daily from 
sea water. 


CATHCART : GLASGOW -@ 
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A.C. WINDING PLANT 


WITH DYNAMIC BRAKING 





One of four G.E.C. 4200 h.p. double drum 
A.C. Winders with an entirely new method 
of control and dynamic braking. 


IN AN ORANGE FREE STATE 
GOLDFIELD, SOUTH AFRICA 





THE GENERAL ELECTRIC CO, LTD » MAGNET HOUSE - KINGSWAY - LONDON * W.C.2 
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BLISTER 
HANGARS 


Rt ae 


| 


| FOR GARAGES 
STORES FACTORIES 





yuunnn nant 





COACH STATIONS 
ll winnie 


91’ 0” WIDE 69’ 0” CLEAR SPAN 








For full details 


The illustration shows a Blister Hangar size 
d ‘ 90’ 0” x 91’ 0” in use as a Service Station. 
and prices At the other end are large sliding doors. 
Write Now to:- 


The ends can be filled in with brick- 
J. THORN 


work as shown, or sheeted with 





steel or asbestos. 
& SONS LTD. Doors and windows can be supplied 
Industrial Division to suit requirements. 
Dept. 175 Erection and site work can be 
BRAMPTON ~~ ROAD, carried out if desired. 
BEXLEYHEATH KENT 


Prompt despatch can 
Telephone: Bexleyheath 


305 be effected. 





BD 586 





SS 
















The ‘‘ Adjusticon ”’ is 
more economical than \®| 
ordinary V-Belts since it 
completely dispenses with 
wasteful ‘‘dead’’ stocks. \® 
Supplied in coils of standard 
A, B and C Sections, you cut 
it to any length required, bring 
the ends of the belt together 
and insert the U-shaped fasten- 
er in the last two metal eyelets. 
Press home the spring clip and the 
joint is complete. The eyelets are 
spaced one inch apart throughout 
the entire length of the belt, giving 


absolute adjustability of length 
and tension. 





Write now for 
the ‘‘ Adjusticon’’ Booklet 


CAROL BELTINGS LTD., = 
12, GRAY’S INN ROAD, LONDON, W.C.! 
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The Workington Steel Sleeper plant 
produces a large number of current 
patterns of sleeper suitable for varied 
weights of rail. Many requirements 
can be met by existing designs of 
which full particulars are available 
on request. We are always pleased 
to offer the services of our design 
staff and to co-operate in the pro- 
duction of new types. 


THE UNITED 


MEL 


COMPANIES Lt? 
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‘ oe . THE LARGEST SUPPLIERS OF 
SLecrrtrRs PERMANENT WAY MATERIALS IN PI 
THE BRITISH COMMONWEALTH > 
A 


Inspecting Steel Sleepers for 
Egyptian State Railways 











EGYPTIAN STATE RAILWAYS 
STEEL SLEEPER & FASTENINGS FOR 
RAIL VIG 47 KGS & 46 KGS 
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Telephone : Workington 206 
Branch of The United Steel Companies Limited 





Th 


WORKINGTON IRON & STEEL COMPANY |" 


Telegrams : “‘ Mosbay” Workington CUMBERLAND 
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ETCHELLS 


80 *Y EARS’ 
PROGRESS AND 
EXPERIENCE 1874 


in the manufacture of 


Threading 
Machines 











1954 





DAVID ETCHELLS 








& SON LIMITED 


DARLASTON, S. STAFFS, ENGLAND 
Grams: ‘‘ ETCHELLS’’ DARLASTON 





BULL PIECE WKS., 
Phone: DARLASTON 67168 
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CENTRAL ELECTRICITY BOARD 
FEDERATION OF MALAYA 





DEPUTY STATION SUPERINTENDENT 
required by the above board. Option of appointment either 
(a) on agreement for 3 years with prospect of permanency or 
(b) on contract for 3 years with gratuity of £200/£280 for 
each year’s service. Salary, etc., according to qualifications 
and experience in scale £1,904 rising to £2,100 a year. In 
addition, allowances ranging between £210 and £630 a year 
payable to married men according to salary and dependants. 
Opportunity of terminating appointment at end of one year 
if so desired. Candidates must have wide experience of station 
mairitenance and operation and preferably have held a similar 
position in a steam power station of not less than 80 M.W. 
capacity or as a charge engineer for at least 5 years on a station 


of not less than 120 M.W. capacity. 


Write to the Crown Agents, 4, Millbank, London, S.W.1. State 
age, name in block letters, full qualifications and experience and 


quote M2C/28769/EH. 




















Th f Gearing embodies new but thoroughly proved scientific 
prince ooich ‘will revolutionise many Gear Box designs} in the}future. 





OT LILIL 


S.E.OPPERMAN LTD. © | 


(ON Al. ROUTE) BOREHAM WOOD, HERTS. Telephone: ELSTREE 202! 










Section through a 
spacer type coupling. 


the METASTREAM patented flexible 


metallic power transmission coupling 


these remarkable couplings are now used all over the world, and 
made in four series :— 


1. ‘M’ for the arduous duties encoun- 
tered in oil refineries and chemical works 
up to 7,500 h.p. at 3,000 r.p.m. 


3. ‘L.D.’ spacer type couplings for less 
exacting duties under chemical and oil 
refinery conditions, up to 240 h.p. at 
3,000 r.p.m. 

4. ‘H.S.’ Metastream high speed coup- 
lings individually designed for gas turbine 
drives etc., duties up to 10,000 h.p. at 
30,000 r.p.m. 


AMPLE AXIAL AND ANGULAR FLEXIBILITY - NON-LUBRICATING 
NO CHAINS, GEARS, SPRINGS, RUBBER, ETC. - WILL NOT 
TRANSMIT THRUST 


in THEIR cLass “gust about the Werld’s best’?! 
METADUCTS LIMITED 


CATHERINE WHEEL ROAD, BRENTFORD, MIDDLESEX 
Telephone: Ealing 3678 


iain 


2. ‘I.M.’ a non-spacer type general pur- 
pose industrial coupling. Duties up to 
500 h.p. at 3,000 r.p.m. 
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MOTORS AND 
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SUPPORTING In any kind of lifting or tilting furnace the 


STRUCTURE 





size and weight of everything else is 











geared to the weight of the refractories: 





















ae and look again at the the lighter these are, the lighter (and 


refractories cheaper) the whole furnace. Up till now the 


trouble has been to find a consistent, reliable 

lightweight refractory that would withstand 

high temperatures. With the coming of Morgan 

M.I.28, however, that difficulty ceased to exist. M.1.28isa 

low heat storage insulating refractory for face temperatures up to 
2800 F (1538°C): its weight is only about a third of that of ordinary 
firebrick. It also requires only a fraction of the heat required by 
ordinary firebriek to bring it up to temperature: consequently 
furnaces built from M.I.28 require less fuel and heat up faster... which 
means shorter heating cycles and higher output. The bricks are un- 
affected by reducing atmospheres. As to reliability, M.I.28 refractories 
are made in the most up-to-date continuous plant in the country under 
a dual system of process control and inspection which makes certain 


that, within very narrow limits, every brick is as good as the best. 


MORGAN 


efractories 


ARE WORTH FAR MORE THAN THEY COST 


THE MORGAN CRUCIBLE CO. LTD. (Refractories Group), 


: Neston, Wirral, Cheshire. . Telephone: Neston 1406. 
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WARRINGTON AND LONDON 


Are organised and equipped to carry out 


CIVIL ENGINEERING - REINFORCED CONCRETE 
AND BUILDING CONSTRUCTION 


connected with 


THE ENGINEERING INDUSTRY 


Entrust this important part of your expansion programme to this organisation which 
has been responsible for the construction of many major projects at home and overseas. 


A. MONK & COMPANY LIMITED 


London Office: 75 Victoria Street, $.W.1 
Telephone: Abbey 2651 





Head Office: Padgate, Warrington 
Telephone: Warrington 2381 

















PUMPS FOR OIL HANDLING 


“VERTOIL” 
“HORZOIL” 


(Patent Pumps) 





First in the field and still leading these Positive Displace- 
ment Pumps are of the Rotary Gear-wheel type designed 


to handle all viscous liquids at varying temperatures. “‘Horzoil’”’ sizes 14” to 8” 
Available in a range of sizes to suit all conditions. Capacities up to 195T.P.H. 

We also make pumps for “Vertoil” sizes 24” to 11” 
HOT OIL, PETROL AND OTHER REFINING DUTIES Capacities up to 298T.P.H. 


Max Viscosities 10,000 Sec. 
Redwood No. 1. 





Write for leaflets 250 & 255 


We shall be exhibiting at the Scottish”Industries;Exhibition,,Kelvin Hall, Glasgow, 2nd-17th September, 1954. 
Stand No. 13, Avenue G. 
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METROVICK GEARS 


for 





The severe shock loads imposed upon gear teeth when rail points 
or crossings are traversed at high speeds requires their design to be 
far more robust than normal industrial gears. Design and 
manufacture of traction gears must be directly related to the design 
of the traction motor. 


Railway and Road Traction 





Metrovick experience in the production of traction motors there- 
fore means that M-V gears incorporate all those features arising 
from practical traction needs. Solid, composite or resilient, spur 
or helical, all types of gears for rail or road traction can be 
supplied by Metropolitan-Vickers. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHESTER 17 


Member of the A.E.I. group of companies 















K/W103 
















DRILLS FOR EVERY PURPOSE 
4ND MATERIAL. 


WEMRY ROSSELL & CO LTD 
GPFINGHAM RD SHEFFIELD 


t’s the steel that counts 


“Victory” High Speed Steel is made by Henry Rossell & Co. Ltd., 

in their own works, carefully controlled at every stage of manufacture to a 
uniform high quality. The use of this steel, and the close supervision and 
inspection during their production, ensures these supreme qualities 

for which Rossell Twist Drills are world renowned. 


ROSSELE 













GOLD & SILVER 


ie Roi ce 


GEORGF STREET 


ELeEectTt¥Ro F tftit*TeErné s&s 
As supplied to refineries Plants supplied for the Multi-unit installations for 
for the precipitation P.F. FIRED BOILERS 
recovery of of all industrial BLAST FURNACES 


DUSTS, MISTS & FUMES CEMENT PLANTS 





COTTRELL LIMITED 


PARADE BIRMINGHAM 3 Phone Central 7714 
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ESSENTIALS OF INDUSTRIAL 
MANAGEMENT 


Lawrence L. Bethel Director of New Haven College N 

Franklin S. Atwater Assistant General Works Manager OZ7LES 
The Fafnir Bearing Company 

George H. E. Smith Lawyer and Economist 

Harvey A. Stackman Jnr President of the Executive Develop- 


ment Council 


NON-CLOGGING 
INVOLUTE TYPE 


t” to 3” Dia. Inlet. 
Capacities 24 to 12,000 G.P.H* 


In this new book, not only do the authors cover the whole aspects 
of industrial management, but also fully outline the best approaches 
to all managerial problems. 





Because each author is a specialist in economics, finance, indus- 
trial relations, production engineering and marketing, this book, like 
their Industrial Organisation and Management is distinguished by its 
balanced treatment of several aspects of Industrial Management. 
Each chapter is divided into four main sections: presentation of 
basic questions and issues; presentation of the basic principles; 
illustration of these principles; and case studies for their practical 


For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


applications. 
9 x 6 inches Illustrated 450 pages 44 shillings LEDWARD X BEC KETT 
Published by LTD. 


PARLIAMENT MANSIONS - ABBEY ORCHARD ST. 
PHONE: ABBEY 5429 LONDON, S.W.lI. 


McGraw-Hill Publishing Company Ltd 
McGraw-Hill House London EC4 






















OUSAND t ONE PURPOSES-m ma 
gt LEE 


TRANSFERS 












@ Kaylee Industrial Transfers are 
increasingly demanded for engin- 
eering purposes. 





@ They have been proved the most 
satisfactory method of branding 
your products and endorsing 
operating instructions. 





; = 
—| @ They are inexpensive, easily ap- \ an 
plied, permanent and resistant Nr . 
to heat, water, oil and exposure. EYOUR C OPY | S RE SERVED 
@ Your specifications are accurately -* 
, Write now for this new brochure ‘’Service 


to Industry by Kaylee Transfers’’. It will 
interest you to see the great variety of 
purposes to which Kaylee Transfers are 
applied. We are also large-scale manufac- 
turers of domestic decorative transfers, and 
transfers for hoteland commercial purposes. 


KAYLEE TRANSFERS LIMITED, Industrial Division, West End Mills, Long Eaton, Nottingham. 
Phone LONG EATON 692 Also at JOHANNESBURG + DUBLIN * PARIS 


~ 
Gm 


interpreted. ef | : One: 


KAYLEE 
TRANSFER 


THE HARDEST WEARING TRANSFERS IN THE WORLD 
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are everywhere 
doing a 


magnificent job! 


Colombo Port Commission operate Neal Mobile 
Cranes to ensure maximum handling efficiency 


The range of Neal Mobile Cranes covers the 
safe handling of loads from ; ton to 10 tons 


ee oe) oe oe co. LT D 





PLANT HOUSE , EALING ‘ LONDON, W.5 
Telegrams : SNOSLAEN EALUX LONDON 


Telephone : EALING 3171 
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works engineers 
have many uses for 


REFRACTORY 
CONGRETE 





The adaptable Refractory Material The low cost and extreme adaptability of its many 
properties explain the tremendous growth in the use of Refractory Concrete in all types of Works. 
The many applications include foundations, door linings, repairs to producer linings, charge 
hole blocks, retort setting, flues, retort house quenching floors, coke shoots, top paving, 
carburettor head tiles, dampers, lids, brick setting, crucible furnaces, melting furnaces, coke 
oven doors, coke oven pipe linings, furnace arches, etc. 





BOILER 
FOUNDATIONS 


Photograph by courtesy of Messrs. Spray & Burgass Ltd., 
Dyers & Finishers, Colwick, Nottingham. 


Refractory Concrete 
Is Refractory aggregate bonded with Ciment Fondu high-alumina cement. 


It is ready for use and of great strength and hardness in 24 hours. 
Can be used to reduce joints to a minimum. 
Can be cast to any shape. Requires no pre-firing. 
Is stable under load up to a a melting point of about : 
1,450°C. : 
Has no | opapene drying shrinkage or after-contraction. by 
Can be brought to working temperatures 24 hours after making. 
Does not spall under widest sudden fluctuations of temperature. 
Pre-cast blocks or special ee. can be made ow any 
size or shape without distortion or cracking. = ithi 
Uses old scrap firebrick to a very large extent. Concrete Rock Hard withi n one day 
Provides an ideal bond for setting firebricks. 





LAFARGE ALUMINOUS CEMENT CO. LTD. 73 Brook Street, London, W.1. Telephone MAYfair 8546 
® 3/1203 
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For Optimum Hardness 
and Strength 


NITRIDED 


NITRALLOY 


STEEL 


Particulars from 


NITRALLOY LIMITED 


25, Taptonville Road, 
SHEFFIELD 10 


Telephone : Telegrams : 
60689 Sheffield Nitralloy Sheffield 

















SUPERHEATERS 
manufactured by 


\ 
Company Led 


the Authority ou 


53 HAYMARKET, LONDON S.W.1 
Works: Trafford Park Manchester 17 








J, W. JACKMAN & CO. 


LTD. 


Vulcan Works 
MANCHESTER 





Manufacturers of 


SAND BLAST 
MACHINES 














RE CASTINGS 


IN 
EXCELLENT 
ENGINEERING QUALITY 
CLOSE GRAIN 


CAST IRON 
suitable for 
VALVES, PUMPS 
and ALL 
PRESSURE WORK 





VICTOR MOYLE:<C°2 


38 PARK ROAD. HAMPTON WICK 
nea®, KINGSTON-ON- THAMES 
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ON AND OFF IN... 


= SECONDS 


as quick and simple 
q as that | 


) i) FENNER TIME SAVING 
J TAPER-LOCK | 
PROVED 


by visitors to 


THE B.LF. 


a \ 15, 19, 20, 21, 30 SECONDS 


these astonishing Taper-Lock fitting times were 
gl recorded by visitors to the BIF, Birmingham. 


The ‘Hainsworth’ 
Varlable Speed Drive Conveyor Belting 


Fenn 


( POWER TRANSMISSION ) 
LARGEST MANUFACTURERS OF V-BELT DRIVES IN THE COMMONWEALTH 








OTHER TIME SAVING 
FENNER PRODUCTS: 


€ 






New Taper-Lock Weld-o 
New Taper-Lock Flexible ; 
Coupling from 3%” to 10” Hubs in 7 sizes for ’ 
diameter in 6 sizes conveyor drums, stee 
pulleys and fan rotors. 








Following demonstrations by our engineers, visitors 





fitted Taper-Lock Pulleys themselves and the average 
time was 30 seconds — Outstanding! considering 
that they had no previous experience . . . TAPER- 
LOCK is as easy and simple as that. 


J. H. FENNER & CO. LTD., HULL, ENGLAND 




















ENGRAVED PLATES eset 


OF ALL TYPES & IN ALL LANGUAGES 


ENAMELLED-ENGRAVED-PLASTICS 
CAST-DIECAST-BRON ZE 


EDWARD H.THEW LTD. al 
a er 

























Jun 
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PRIEST FURNACES LIMITED 
LONGLANDS ~ MIDDLESBROUGH 
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cap...! 


Manufactured in 5 days, for an urgent ship repair job 








Prompt Deliveries of 
STUDDING - STUDS - TIE RODS 
‘TELCO LTD. 3 Newman Street London W.1 MUSeum 5701/4 








in Liverpool, this 14” bore Shipside Valve is an out- 
standing example of our speedy and efficient work. 


It was essential that the ship sailed on time, and 
despite the fact that the job was offered to other 
makers, we were the only firm able to fulfil the 
conditions. 


H Manuactuens + stookiate of Values of Cuality 


J** YOUNG. CUNNINGHAM LTD 


77-ROBERTSON STREET - GLASGOW °C:2 : TELEPHONE CENTRAL 0601 /2/3 
14 THE WILLOWS~ BRECK ROAD -LIVERPOOL 5 ; TELEPHONE ANFIELD 5184 


GLASGOW 


LIVERPOOL 

















FABRICATION 


OF PRESSURE VESSELS TO A.O.T.C. CLASS I. STANDARDS 
CARRIED OUT UNDER MODERN CONDITIONS 
IN WELL EQUIPPED SHOPS. 





EXPERIENCED ALSO IN PLATEWORK, BEDPLATES, 
TANKWORK, ROLLED SECTION STRUCTURES 
AND CLASS Il. PRESSURE VESSELS. 





SEND YOUR ENQUIRIES FOR LARGE OR SMALL 
QUANTITIES OF “ QUALITY FIRST” FABRICATIONS 


to 


CHATWOOD 


THE CHATWOOD SAFE & ENGINEERING COMPANY LTD : SHREWSBURY: ENGLAND 
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ALUMINIUM SHEATHED CABLES 


British Patent Numbers 627815 and 627793 





CARMARTHEN BAY 
KEADBY & USKMOUTH 










first aluminium sheathed power cables were including 
this short space of time, J. & P. have supplied 
port *‘B’ Station the J. & P. Contract Department has installed 


are being installed in 
B.E.A. POWER STATIONS 
It was less than seven years ago that the world’s 
produced on a commercial basis—pioneered and 
perfected by Johnson and Phillips Limited. During q Li UJ R a 0 RT s 3 J 
thousands of miles of this modern cable to power 
stations and industrial users of cable all over the world. At Stour- 
very large quantities of aluminium sheathed cables for control 
circuits and for auxiliary power supplies. 

















sex. 


~ iiiiiiii 


| 


pene 





i > : 


ora La 


Photographs taken at Stourport ‘B’ 
Generating Station. 


Consultants : 
Messrs. Ewbank & Partners Ltd. 


~ a, 2 


Perr ere rere rer none a —— 


See OOCOCCCCCCO oc rr 
on - Pee ee 


—— = 
—— fe 


Above: A double bank of thirty J. & P. Right: The ease of erection is well 
multi-core rubber insulated aluminium illustrated by this run of control cables 
sheathed control cables. mounted on perforated trays. 





JOHNSON & PHILLIPS LTD., 


CHARLTON * LONDON : S.E.7 
ELECTRICAL ENGINEERS AND GABLE MAKERS 





% FIRST IN THE WORLD WITH ALUMINIUM SHEATHED CABLES 





I 
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Today's best answer— 


to rising accounting costs 


81 


FOUR YEARS AGO there were no Burroughs 
Sensimatic Accounting Machines. Today, Sen- 
simatics are used in thousands of businesses, 
large and small—doing every type of accounting 
work ... faster... more automatically . . . with 
greater ease . . . at lower cost. 
















The machine’s versatility makes striking eco- 
nomies possible. In a large office, a// Sensimatics 
can be switched simultaneously to one kind of 
work; in a small office, one Sensimatic can be 
used for every job. 


Burroughs offer five series of Sensimatics — 
one of the many styles will exactly suit your 
particular needs. 


Call Burroughs today. Burroughs Adding 
Machine Limited, Avon House, 356-366 Oxford 
St., London, W.1—branches in principal cities. 


<jurroughs 


Sensimatic 
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Also 
CAPSTAN PRODUCTS IN STEEL 


& NON-FERROUS METALS 


W. B. CULL & SONS L™: 


TENNANT ST., BIRMINGHAM, 15 
Phone: MIDLAND 6048-9 Grams: CULANSONS, B’HAM. 





CONTRACTORS TO ADMIRALTY, M.O.S., A.J.D. APPROVED 
ESTABLISHED 1875 














INDUSTRIAL 
CLEANLINESS 


Versatility in 
Surface Cleaning 


Without fear of damage and carry stocks of various cleap. 
with great effectiveness Sande- ing compounds to meet 
man’s RW2I cleans paintwork special requirements. 





or moquette fabrics, linoleum 


or inside roofs, glass, chrome RW2iI 


or woodwork, general office, 


THE 
canteen and workshop floors. MAID-OF-ALL-WORK 
A multi-purpose cleanser CLEANSER 





which eliminates the need to 





Testing Samples and Literature free on request 


Sandeman Brothers Ltd. 
BILSLAND DRIVE MARYHILL GLASGOW 


Users of Sandeman Products include: J. & P. COATS LTD, 
MINISTRY OF SUPPLY, NATIONAL COAL BOARD, LEVER BROTHERS, 
IMPERIAL CHEMICAL INDUSTRIES, GLENFIELD & KENNEDY LTD, 
PORD MOTOR CO. LTD., NORTH BRITISH LOCOMOTIVE CO. LTD 





















Series ty Poy: 
Mini B®. an 
Available as Moving 
O.C. Rectifier A.C. 
Thermocouple or Moving 
iron A.C./D.C. 


6° Portable Instruments. 
Available as Ammeters, 

Volemeters or Watt- 
meters. 


Round Project 
Type Switch 
board Instru- 


verctible 
to flush 
mounting 
by sep- 
arate 
attach 
ment. 


Re ul 
Flush ! Swritchbos 
Dials. wie circa 

Pressed steel base 4 
moulded front 
Heavy Duty cast iron iq 
cover o che available. 


instrumentation by The Pullin Range of Electrical Measurit 


instruments is designed to meet the dema/ 
for all sizes, shapes and types to suit user’ 
individual requirements. Special atcentior 
has been given to simplicity of desis’ 


MEASURING INSTRUMENTS ; PORTABLE TESTING clarity of scale and accuracy, combined wit! 


FERS gE MATRUMENTTET vieanic. robustness and high seandard of workmu 
METER TESTING SETS. throughout. 


MEASURING INSTRUMENT (Pullin) LTD., ELECTRIN WORKS, WINCHESTER STREET, 
ACTON, LONDON, W.3, Phone: ACORN 4651/4995. 








P.368! 


Ju 
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d ? 
S SILENTBLOC 
designed to defeat VIBRATION 
ean. 
neet 
7 ANTI-VIBRATION MOUNTING 
(Sectioned to show rubber) A 
TD., 
JERS, 
TD., 
LTD 
ts, 
ct Pre-installation photograph of a ventilating unit supported on Silentbloc 
st anti-vibration mountings. The mountings are fitted into pedestal adaptors. 
By Photograph by courtesy of Norsk Elektrisk & Brown Boveri A/S., Oslo. 
fed 
Con 
hush 
aH @ Vibration, and noise due to vibration, can be 
ich 
reduced to the minimum by the use of Silentbloc 
anti-vibration mountings. Easily fitted they are available 
in a wide range of sizes to suit all installations. Our 
ul 
on Technical Department will be pleased to submit resilient 
con 
a ire 
mounting schemes. 
Motor and fan mounted on Silentbloc units in pedestal 
in adaptors. Adaptors provide an easy method of securing 
“ the mountings when it is undesirable to make holes in 
oy the foundations and an increase in the height of the 
ition * ° * 
a installation is of no consequence. 
with 
ship 
‘ SILENTBLOC LIMITED @ VICTORIA GARDENS @ LONDON, W.II1 @ TEL. PARK 9821 
I - 
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That new hydraulic job 


““Oh, by the way, Joe, I’ve specified a Savery 
pump and motor unit on that new hydraulic job. 
“We'll find it a big saving all round, particularly 


on assembly, and it’s infinitely variable, so we shall 
save on control gear too. 


‘* Apart from that, we know from past experience 
that we can rely on them to do what they claim 
they'll do.”’ 


THE 
SAVERY 
PUMP 
AND 
MOTOR 
UNIT 
FIXED OR 
» VARIABLE 
B® opevivery 


Illustration shows one of our variable delivery pump 
and motor units, complete with self-cleaning type filter. 





Write for further details to 


Thomas Savery Pumps 


BRACEBRIDGE ST - BIRMINGHAM 
HYDRAULIC PUMP MANUFACTURERS FOR 250 YEARS 


Tel : ASTON CROSS 1316 
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ANEW PLASTICS CALENDER 
d : <a 








investment 
for the 
future 


suwwwoewn as 23 F~ 


BRIDGE 


BRIDGE & Cl CASTLETON 






A post-war develop- 7, 
ment embodying 
many new features 
in calender design. 
































SPIRAL BEVELS 


UP TO 24 INCH DIAMETER 


GOOD DELIVERIES AT COMPETITIVE PRICES 





reel DL AS 


| i 
v 
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CONTINUOUS FEEDING SIMON > 


BY WEIGHT PATENT CONSTANT 
FROM BUNKERS AND CONVEYING SYSTEMS WEIGHT FEEDER 











CONTROLS THE DISCHARGE % ROBUST & ACCURATE 
RATE OF FEED TABLES, % SIMPLE TO ADJUST 
ELEVATORS, BAND OR % UNAFFECTED BY 
SCREW CONVEYORS, ETC. CHANGING DENSITY 
OF MATERIALS BEING 
HANDLED. 


% VARIOUS TYPES FOR 
sacar coner DIFFERENT MATERIALS 


USED FOR BLENDING COAL, 
ORES, CHEMICALS, ETC. 


By Courtesy of THE NATIONAL SMELTING CO. LTD., AYONMOUTH 
ONE OF A BATCH OF FOUR SIMON PATENT CONSTANT WEIGHT FEEDERS FEEDING RETORT RESIDUES, COKE 
BREEZE AND LIMESTONE CHIPPINGS IN WAELZ KILN PLANT. 


RICHARD SIMON & SONS LIMITED 


PHOENIX WORKS, BASFORD, NOTTINGHAM 


Telephone : 75136-7-8. Telegrams : Balance, Nottingham, England 
SPECIALISTS FOR OVER 50 YEARS IN DRYING PLANTS AND AUTOMATIC WEIGHING MACHINERY 


eas 
hae 


STRUCTURAL STEEL WORK 


PLATED TUBE WORK 








Telegrams: ‘“‘ DEVISERS, WISHAW” ; Telephone: WISHAW 289 & 290 


Contractors to the Admiralty, War Office, Air Ministry and H.M. Office of Works 
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Thickness Measurement by Radioactivity 






LORD RUTHERFORD, as the page from 
his book ‘‘Radiations from Radioactive 
Substances ’’ (reproduced by kind permis- 
sion of Cambridge University Press) shows, 
was well aware of the practical connection 
between the absorption of beta rays and the weight per unit area of material 
in sheet form. The graph shows, in a concise form, the result of W. Wilson’s 
experiments carried out as long ago as 1909. 





This information remained in cold storage, so to speak, as far as 
its industrial use was concerned until, with the advent of the atomic 
pile, radioactive isotopes could be produced in a handy, inexpensive 
‘orm. 

The Baldwin Instrument Co. Ltd. began making instruments for the 
measurement of X-ray as long ago as 1937 and was indeed, for 
many years, the only British concern doing so. 

We were, therefore, in a peculiarly favourable position to make use 
of the new facilities afforded by radioactive isotopes and from 1949 
onwards we have been largely concerned with the practical appli- 
cation of measuring and controlling the weight or thickness of all 
sorts of sheet material by means of its absorption of ionising radia- 
tion, including the whole range of beta, gamma and X-rays. 
There is no cut-and-dried method that covers all cases and require- 
ments and this is essentially a field where practical experience of the 
needs of the particular case counts in its satisfactory solution. 

If you are dealing with the production or use of material in sheet form 
and would benefit from an instantaneous and accurate knowledge 
of its weight per unit area, we would be glad to give you the benefit 


of our specialised knowledge on this subject. 


Write for Leaflet No. $124 
BALD Win, 7) instruments 


BALDWIN INSTRUMENT COMPANY LIMITED * BROOKLANDS WORKS - DARTFORD - KENT TEL. : 2948 




















WIGGLESWORTHS 


FOR POWER TRANSMISSION EQUIPMENT 
120° 


DIAMETER 


— PULLEY 
WITH 


32 GROOVES 
FOR 


‘TEXROPES? 


TRANSMITTING 


350 


horse-power to 
' ff LEHANE, MACKEN 
MINE FAN AND SHAND tea. 


ae 
CIVIL ENGINEERING 3, : ESTABLISHED 40 YEARS 


WIGGLESWORTH «ow || (cvssenutiens® @O) tbe 
FRANK . . Impounding & Service Reservoirs, Aqueducts, Tunnels & Bridges 


ENGIN FERS Main Sewers, Factories & all Works of Civil Engineering. 


Ss dd { & ‘g EY YO R KSH ‘ R E sie ete ea eee aa DERBYSHIRE 























Wa} 


wt) DS el 








June 25, 1954 THE ENGINEER 7 





Our Move 


When it is a question of getting your products across 
the map, it is our move. If is your business to continue 
producing the products on which Britain's manufac- 


and pene ps army any part of the joe wor. fll ord book 


tomorrow depend on deliveries 
today—the aera 
endeavour. 





ne +s CES SII 


ARBUCKLE, SMITH 


AND COMPANY 7LIMITED 
91 MITCHELL STREET, GLASGOW C.l. 






in ropeway design 
An Aerial Ropeway may be the answer 
to your transportation problems. 

Write for illustrated brochure. 


BRITISH ROPEWAY ENGINEERING CO. LTD. 
Telephone : Central 7321 (9 lines). Telegrams : “‘ ARBOR, GLASGOW.” PLANTATION HOUSE, 
Aad at: London, Liverpool, Manchester, Newcastle, Dublin, Montreal, MINCING LANE, LONDON, E.C.3. 
Winnipeg, Torostoe and 





Telephone: MANsion House 4681/2. 
Telegraphic Address: Boxhauling, Fen, London. 


LIFTING 
EQUIPMENT 


Contractors for Annealing, 
Testing and Certification 
to Factories Act 
requirements 


























All types and sizes of Full range of tnd Blocks 
Chain and Wire Slings for Wire or Fibre Ropes 





Hooks of all capacities Shackles from 
up to 10 tons 14” to 3” diam. 


W. & E. MOORE Li? 13-31, POPLAR HIGH STREET, LONDON, E.14 


Established 1863. "Phone: EAST 2613-6, 4601-2 
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The modern overhead crane is an essential unit of industry today, and 

can be seen doing scores of different jobs in various works throughout the 
country. Not so well known is the crab, which is probably the most 

vital part of the crane, being directly responsible for the hoisting and 

cross travel motions. When necessary Stacreep Control can be fitted i 
to standard crabs enabling slow speeds to be obtained on all motions, 

giving a far greater degree of control and finer setting. 


The crab shown is of 60-ton capacity with an auxiliary hoist 
of 20 tons, and is designed for arduous duty in a steelworks. 


JOHN SMITH (Keighley) LTD 


THE CRANE WORKS, KEIGHLEY, YORKSHIRE. TEL. 2283/4 2035 


London Office : Buckingham House, 19/21 Palace St. (off Victoria St.) S.W.1. Tel : Tate Gallery 0377/8. 
Southern Counties Office : Brettenham House, Lancaster Place, Strand, London, W.C.2. Tel: Temple Bar 1515. 





J 
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. TVA DIAL LAL | 
~ SHEATHED 


\ 


SIGNALLING 
CABLE 





A D VA Ni TA G ES BICC have combined the proved advan- 
tages of aluminium sheathing with those of 
their patent Mass-Impregnated Non-Draining 
construction. The result is a signalling cable 
. whose superiority to earlier types is readily 
Lightness, Strength 


apparent during both installation and service. 


Fewer Supports 
Needed 


Several miles of this cable are already in 
use on British Railways. The first length 
(3500 yards) employed for a colour light 
signalling system was installed between 
Battersea Park and Selhurst, on the Victoria 
—Brighton line. More recently the cable 
was used exclusively for all the outdoor work 


Ease of Installation 


Equally Suitable for 
Horizontal or Vertical 


Runs nots é 
on the colour light signalling installation at 


Bridgeton Cross, Glasgow. 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
eo 21 BLOOMSBURY ST., LONDON, W.C.1 MUSeum 1600 











HOLMAN BROS. LTD., CAMBORNE, ENGLAND 


ENGINEER 


with your 


June 25, 








1954 


HOLPACK ter mobile power — 


























Tractor free for other work 


THE HOLPACK COMPRESSOR UNIT 


can be “tractor lifted”’ and driven to a site, the frame lowered and 
work started—all in a matter of seconds. It is no trouble to move 
the whole unit about the site, and the HOLPACK can easily be 
detached from the tractor if required for other duties in less than 
two minutes. 


TWO SIZES OF COMPRESSOR 


The HOLPACK Compressor Unit is designed to include either the 
well-known A.T.H. 8 or the T.A. 13 Compressor—according to the 
tractor employed and the duties required. It is mounted on a strong 
but light tubular framework which carries the air receiver, drive 
and all necessary fittings. The whole assembly can be easily and 


Fully illustrated leaflet with technical details available on request. 


ROCK DRILLS - AIR COMPRESSORS - PNEUMATIC TOOLS 


TELEPHONE: CAMBORNE 2275 (10 LINES) 


quickly attached to standard agricultural tractors which have 
hydraulic or power operated linkage. 


INCREASING ITS USEFULNESS 


—the HOLPACK Unit can be fitted with hydraulically operated 
equipment mounted at the front of the tractor — such as a scraper 
blade, bucket, crane, etc. An elevated platform for operating 
pneumatic tools up to heights of 15 feet in safety can also be fitted. 


COMPRESSOR 


Both compressors are of the two-stage type. The HOLPACK 13 gives 
110 c. ft. per min. F.A.D., the HOLPACK 8, 71°5 c. ft. per min. F.A.D. 





TELEGRAMS: AIRDRILL, CAMBORNE 


HE26 























Se ae 
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Photograph by courtesy of Astilleros Y Talleres del Noroeste S. A. el Ferrol del Caudillo 


For Most Output per £ 
Or $ Paid Out 


Kearns 
Universal Horizontal Surfacing and Boring Machines 


he , 


Few machines remove metal in so many ways as Kearns Borers. And a single setting up frequently 
serves several operations. Thus considerably reduced setting and handling times, fast cutting and 
efficient performance of out-of-the-run functions quicken job completion. Kearns Borers cut down 
man power needs too and, all round, give by far the biggest return for capital outlay. 














H. W. KEARNS & CO. LIMITED, BROADHEATH, near MANCHESTER 
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@ REMEMBER, it was in 1884 that the Steam Turbine was invented and later revolutionised the 
generation of electricity, ship propulsion, etc. Today, in 1954, Britain’s inventive genius still lead:. 











Allens are}proud of being Pioneers in 
advanced methods of Welded Fabrica- 
tion. We work to your specification, 
aiming to give you the best possible 
job at the most moderate cost. Our 
Technical Staff is available to give you 
the benefit of the most up-to-date 
Welding Procedure. 


= Send us your enquiries. 
x | ALLENS 
s oGRESsive DESIGN » . of TiPTON 5; 
ONSTRUCTION 

















‘Onzers iw PR a, 
W. G. ALLEN & SONS (TIPTON) LTD - PRINCES END - TIPTON - STAFFS 


AIR CIRCULATING OVENS 


ELECTRIC OR GAS HEATED 
FOR ALL FORMS OF TREATMENTS REQUIRED TO A_ PRECISE SPECIFICATION 

















AS USED FOR CYCLE ENAMELS WHERE HIGH QUALITY AND FOR GENERAL PURPOSE WORK WHERE A LARGE TONNAGE OF 
LARGE QUANTITY ARE ESSENTIAL FEATURES OF PRODUCTION HIGHLY FINISHED ENAMELLED GOODS HAVE TO BE PROCESSED 


J-L.S. ENGINEERING Co. Ltd. 


DESIGNING ENGINEERS, PATENTEES & MANUFACTURERS 
KINGS NORTON, BIRMINGHAM 30 


Telephone: KINGS NORTON 1824 
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GRAFTON 


FOR STEAM 
AND ELECTRIC 


CRANES} 


ESTABLISHED 1880 








Concct Combination INSULATION 


brings you a choice of 









Telephone : 
BEDFORD 2490 





Telegrams : 
“GRAFTON,” 
BEDFORD 








‘HOT FACE INSULATION 
BRICKS 


and a full range of 

‘BACK-UP’ INSULATION BRICKS 
BLOCKS AND 

INSULATING CONCRETES GRAFTON CRANES 


Insulating Li M ITED 
Concretes BEDFORD 


230 


2 


— 


' 12 Grade 







200 


87 Grade 




























43 Grade 










No. | Block 








HIGH QUALITY 
ENGINEERING AND 
MACHINE TOOL, 


No. 4 Block 


sy It would be a waste of money to use an insulating 
firebrick designed for 1500°C in a furnace working 
at 1200°C. No single insulating refractory brick is an 


economic proposition at all temperatures and GR therefore 
CORRECT COMBINATION make available to furnace builders and users a range of 


No. 2 
B Block 


No. 3 Block 


















SUCCESSFULINSULATION ——-USe up to a full r500°C. 








PATTERNS 
MACHINING 
WELDING FABRICATORS 
SPECIAL MACHINERY 


R.GOODWIN & SONS 


ENGI NEERS 
House Foundry HANLE y Sto ke-on-Trent 


a 


is the Key to SEVEN lightweight, fuel-saving refractories for hot face 


’ nee ; Furthermore, many furnaces require linings of composite 
Full information, including : erate aa : - 
sll sieanileh tocbaiedl dena construction utilising “back-up” insulation and a full choice 
is readily available to users Of brick, block and monolithic “back-up” is available in the 
and will be sent on request GR range of heat insulating products. 


GENERAL REFRACTORIES LIMITED 













GENEFAX HOUSE: SHEFFIELD 10+ TELEPHONE: SHEFFIELD sta 
























STRUCT RAL STEELWORK 


WELDED OR RIVETED CONSTRUCTION 


ial 
ee 
ra 









































O R * O A oO © = 


“FABRICATED PLATEWORK SHEET METAL AND WIREWORK 








seer OTE | HEAD OFFICE SHEEPFOLDS. SUNDERLAND TELEPHONE "2866-67 (2 LINES) TELEGRAMS METFAB SUNDERLAND 
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CERAMICS 


THE MODERN TECHNIQUE IN 
ANTI - CORROSIVE HANDLING PLANT. 


WIDEST RESISTANCE 
Hathernware Chemical Stoneware is inert against a 
wider variety of attack than any other material. 


Complete Plant—or a storage jar 

Hathernware may be considered as a complete pro- 
cessing installation, piping, towers, filters, pumps, 
etc.—as storage units of differing shapes ‘and sizes 
—or as a material for the puataeden of structures 
and plant. 


Low Fracture Risk 

Hathernware specialised design experience 
armouring of elements where required eliminates the 
usual risks of fracture. The high compressive strength 
of Hathernware offers the maximum resistance to 
abrasion. EXPERIENCED CERAMIC FITTERS 
undertake initial installation. 


LOW PRIME COST AND MAINTENANCE 
Prime cost is lower than any other material. Main- 
tenance is negligible. Glazing available;for processes 
requiring a high factor of hygiene. 

If it’s corrosive—write{Dept. E.G. and find out what 
Hathernware can provide. Mention your process so 
that we may select,the;most appropriate data. 


HATHERNWARE 


LIMITED, 


plus 








HATHERNWARE 
LOUGHBOROUGH - LEICESTERSHIRE. 


INDUSTRIAL CERAMIC ENGINEERS — 


SPECIALISTS IN THE UNUSUAL. 








THE ENGINEER 








































June 25, 1954 





c|MPLY HAMMER {T —] 


TRADE MARK 
BRITISH MADE 
PATENT 


If you use hose—and there ac 
very few industries which <o 
not—you require hose fittings. * 
When you think of hose fittin:s 
think of ‘“‘HERCULES’’. There 
is a “HERCULES” Hose Fitting 
for practically every job. Let 
us send you lists. 


Hose and one for Pneumatic Oxy-Acety- 
lene and other pressure hoses. 


% Hose Repairers %& Hose Clips 


%& Hose Adaptors 


% Hose Nozzles 


%& Hose Couplings % Twin Hose Grips 


NEWTON SALES COMPANY LTD 


517/523, FULHAM ROAD, LONDON, S.W.6 
PHONE FULHAM 3149 





Screwed British or American Standard 
taper pipe thread. Whiteheart 
Malleable Iron. Standard 150 Ib. 
and Extra Heavy 300 Ib. steam series. 
Forged Carbon and Chrome- 
Molybdenum Fittings and Unions 
or pressures up to 6,000 Ibs. 


°BRONTE, 
“SUPERS 
? WORTH 


300 Ib. UNIONS 


Also— 

High Tensile Whiteheart 
Malleable Iron Castings 
to British Standard 309 and 
machined components. 


WALTER SLINGSBY C21" 


RAILWAY WORKS, KEIGHLEY 
"Phone : "Grams: 

3749 Kesehatan 

~ . 
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The NEW 
Extra Sensitive 


VPN Machine 


An important advance in the design of the Vickers Hardness 
Testing Machine has carried a stage further the accurate 
determination of the hardness of metals. Materials of 
extremely thin section are now in common use and the 
highest degree of sensitivity at light loadings has become 
essential. This has been achieved by a new knife edge unit 
and simple lever mechanism which ensures that loads are 
truly proportional down to one kilo. 

This new development in hardness determination is as 
important as the introduction by Vickers of the 136° 
pyramidal diamond indentor which resulted in VPN being 
universally accepted as standard. 


VICKERS-ARMSTRONGS LIMITED 


13 City Road + London - E.C.1 + Telephone: METropolitan 8877 - Telegrams: Vicksbox, Ave., London 
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MAAG Gear Testing Machine, PH-60, 
inspects, measures and records tooth profile, 
tooth alignment, helix angle, concentricity 
and surface finish of tooth flanks. Capacity 
23 in. dia. Can be adapted for spur and 
helical internal gears. Other MAAG gear 
testing and measuring instruments are made 
in various types and sizes for checking pitch, 
profile, centre distance and concentricity with 
a precision of 0.00004 in. 








Sole Agents in Great Britain : 


MAAG Spur and Helical Gear Grinding 
Machines are made in a range of sizes up to 
140 in. dia. capacity. Type HSS-10, illustrated, 
is a high production machine for small gears 
up to 4.7 in. dia. This high speed machine 
features infinitely variable speeds, rapid 
grinding times and easy change-over. Its 
accuracy is easily within the fine limits 
required for high class gears, i.e. pitch and 
profile errors do not exceed 0.00008 to 
0.000016 in. 









MAAG Gear Cutting Machines are made 
in a range of sizes for cutting spur and helical 
gears from 0.8 in. to 200 in. dia. Like all 
MAAG machines, they operate on the 
generating system and possess al! the qualities 
expected of modern machines including 
extreme accuracy, maximum efficiency and 
ease of operation. Type SH-75, illustrated, 
has a capacity from 1.2 in. to 29.5 in. dia. 
A device for cutting internal straight and 
helical teeth and racks can be supplied. 
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O 
Ne way of reaching it 







SS OO erm 


THE LOGIC OF 


Lignts that are out of reach 
can present a somewhat 
“ tricky ” problem when it 
comes to maintenance. The 
easiest and most convenient 
way to service inaccessible lights 
in Factories, Street Lighting systems, 
Aircraft Hangars, etc, is to bring 
them down to earth by means of 
L.E.F. Raising and Lowering Gear. 
This equipment incorporates an ingenious 
electrical contact mechanism which makes 
or breaks with the mains when actuated 
by a hand winch operated from the ground. 
Without the fuss of ladders or other cumber- 
some equipment, lanterns can be 
lowered to a convenient height 
for maintenance. 


It also effects substantial economies by 


reducing servicing time and the number of 
maintenance personnel required. 















PIPE-SUSPENSION 





heme high temperature 


piping needs suspension to 





control vibration and limited 


















































a 


thermal movement only. 


Others need complete support 


» 
—s 
~> 


, 


throughout their range of 


<t- 


movement. In either case, the ? For full details send today for ~ a ou h Sa. 
descriptive catalogue Centre, 26, Store St., 
i Lendon, W.C.1 “ 
support given should be cor- 





LONDON ELECTRIC FIRM LTD. 
SOUTH CROYDON - SURREY Telephone Uplands 4871 





rectly related to the stresses a 
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—and rarely if ever, is this SPECIALIST MANUFACTURERS OF SEARCHLIGHTS ° WIN PO 
achieved with improvised wa 
suspension methods. These DRAWING 
two booklets, which describe INSTRUMENTS 
in detail the design and opera- 
tion of Vokes GENSPRING 
| 
HANGERS — the Variable 
Support type for control of 
vibration and limited vertical 
movement and the Constant 
Support types giving continuous control 
of all movement — enable you to select the type of suspension 
appropriate to your own requirements, and thus ensure complete elimination 
of dangerous weight-transfer and stresses. have been used 
by the Engineers 
and Surveyors respon- 
4 sible for the world’s most 
s* famous constructions. The more 
\ important your work the greater 
the necessity for Reliable and Accu- 
VO K - & rate Drawing Instruments. Insist on 
using only Thornton’s for complete 
satisfaction. 
GENSPRING ae 
on request, 
SUS PEN S SYSTEMS 
HENS OA WE MA 
Write for these illustrated booklets to Dept. 8. Vokes Genspring Limited, tS | hii - 
Guildford, Surrey. ? € W Y T henshawe 2277 = 
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THE 


No need to 
groove the 


flywheel... 





fe | 
| 
Motorised Power Press. Miraclo Belt transmitting 
3 h.p. with 2’ 7” centres. Motor Pulley 23” dia. at 
950 r.p.m. Flywheel 33° dia. 


MIRACLO FEATURES 
® Starting slip nil 
®@ Speeds up to 10,000 f.p.m. 
@ Virtually no stretch 
@ Ratios above 20 : 1 
@ Shock loads absorbed 
@ Shortest centres 


e BEE 
Miraclo 
PLASTIC BELT 


WITH CHROME LEATHER DRIVING FACE 


When motorising a short 
centre drive to a flywheel, with 
Miraclo there is no need to remove 
and groove the flywheel for conver- 
sion to a V-belt drive. Just fix the 
motor as close as you like to the 
tlywheel—and Miraclo does the rest. 


STEPHENS BELTING COMPANY LTD 
POWER WORKS - SNOW HILL : BIRMINGHAM 4 


WRITE TODAY on your business 

letterheading for our & 
illustrated brochure giving full 
details of the Niraclo Belt. 
















$.20 





PRESSURE REDUCING 
VALVES 


SIZES 1/8 to 2 B.S.P. or A.P.I. 





WILLIAMS & JAMES 


(ENGINEERS) 
» LIMITED . 


CHEQUERS BRIDGE - GLOUCESTER 


Telephone: Gloucester 24021 Telegrams & Cables: ‘‘Compressor Gloucester” 
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How far ahead ? 


Here is a product that is well ahead in the use of good 
engineering design based on plastics. It is the new Argon 
Arc Welding Torch made almost entirely in plastics by 
the Arc Manufacturing Company Limited, London. 
The main parts are of BAKELITE Materials: the handle 
is made from B.152/1 Laminated tube, the shield from 
P.296 Laminated sheet and the turned components on 
each end of the head from grade B.166 Laminated rod. 
Our Research and Development Departments are 
constantly working on the improvement of existing 
material, and the development of new ones. If you are 
looking now for materials which are ahead of their time, 
write for details of BAKELITE Plastics. 


Turned components— 






B.166 SSS ae 
Laminated rod Shield— 
P.296 
Laminated 
sheet 
Handle— gerne 
B.1§2/1 


Laminated tube 


TREFOIL 


BAKELITE PLASTICS 


REGD, TRADE MARKS 


FIRST AND STILL FOREMOST 


BAKELITE LIMITED 
18 GROSVENOR GARDENS - LONDON - SW1 - TELEPHONE: SLOane 0898 


Producers of Phenolic, Urea, Alkyd & Silicone Moulding Materials - Polyester Resins - Phenolic & Urea 
Resins, Cements & Adhesives + Laminated Sheet, Rod & Tube - Glass Fibre & Asbestos Laminates 


Rigid & Flexible PVC Sheet - PVC Moulding & Extrusion Compounds + Decorative Laminated Plastics. 
Ti99 





THE ENGINEER 


Renewing Friction ings 


i$ Quick Work with 
OLOK 


FEROLOK is a new, simple method of fitting industrial friction linings— 





developed by Ferodo Limited—which does away with the necessity for 


"emoving brake shoes or other adjacent parts. - 


This is how the FEROLOK system 
works :— 





The Ferodo Lining is supplied 
radiused and grooved. 





FEROLOK “keepers” fit firmly into 
the grooves. Keepers are made in 
sizes suitable for linings 4” thick and 
upwards. 





FEROLOK bolts hold the keepers 
securely in the grooves and the dove- 
tail action keeps the lining securely 
fastened to the band. 





When the bolts are loosened, it simply 
slides into position (as shown). The 
nuts are then tightened and the job is 
done. 











To reline, four simple operations 
are required. 1. Slacken off the 
bolts. 2. Slide off old lining. 
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AUTOMATIC ELECTRONIC 


CONTROL CONTROL 
GEAR GEAR 


Large and Small Charging 
and Lighting panels 





if it is a Control Gear problem 
Electro Dynamic will design 
and manufacture an equip- 
ment to give the maximum 
efficiency at the most eco- 
nomic cost for either land or 
marine application 


A TYPICAL EXAMPLE OF SPECIALLY 
PRODUCED CONTROL GEAR 


Control Desk for frequency stabilised 
15 kVA Motor Alternator. Frequency 
tolerance 50 cycles + 0.1% 





CONSTRUCTION LTD. 
ST. MARY CRAY, KENT Phone: Orpington 2560-3 
BRIDGWATER, SOMERSET Phone: Bridgwater 2882 


COMPANY 


Control Gear Works : 





FEROLOK fitted linings have no 
rivet holes, and therefore, their 
working area is larger. They last 


longer, more safely. 





3. Slide on new lining. 4. Retighten 
bolts. 

Note: Shoes or bands remain in 
position all the time. 

The FEROLOK method of fitting 
linings is equally suitable for both 
internal expanding and external 
contracting brakes. 


Fuller details of the FEROLOK 
method will be gladly sent on request. 


FERODO .u 


CHAPEL-EN-LE-FRITH 


4 Member o1 The Turner & Newall Organisation 


Telephone: Chapel-en-le-Frith 2520 


—BOHITO XG —€£ 


MULTI-JET EJECTOR CONDENSERS 
BAROMETRIC AND LOW LEVEL TYPES 


(REQUIRE ‘NO” AIR PUMPS.) 
FOR USE WITH VACUUM PANS, EVAPORATORS, ETC. 





SPRAY COOLING PLANTS, SPRAY NOZZLES, 
STEAM AND WATER-JET APPARATUS FOR MOVING 
LIQUIDS, EXHAUSTING AND COMPRESSING AIR 

AND GASES, WATER HEATING, ETC. 


Catalogues, Quotations and Technical Advice 
Free on Application. 





KORTING BROS. (1917) LTD. 
SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 


Telephone: Mansfield 855. Telegrams: Korting. 
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in Vented Storage Tanks 


Wherever there are liquids to be measured—in Dairies, 
Waterworks, Breweries, Chemical Works, Hi Instal- 
lations, Gas Works etc., there you will find the “NORMOND” 
Fe always associated with;unfailing ‘curacy. 
MOND” Level are available in three sizes: 
dia. in units of height, weight or 


to customers’ req 
WRITE FOR ILLUSTRATED 


NoRMON 









Gen LTD 


NORMOND 
3 Paradise Road, Richmond, Surrey. Rich. 1128 
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BRONX 

















STUART DAVIS LTD. 


MUCH PARK ST., COVENTRY. Telephone: Coventry 63091-2 





STRAIGHT TALKING 
ON STRAIGHT BENDS 


All Press Brakes will make bends — of a kind. 
Bronx Brakes will make accurate and straight 
bends consistently. Stress relieved frames, almost 
25% more robust than any competitors’ machine, 
ensures perfect alignment without deflection, 
under the heaviest strain. That’s why Steel 
Furniture makers specify ** Bronx’’. 


Models from 20. tons to 750 tons capacity. 
BRITISH THROUGHOUT 


We also supply guillotines, levelling 


machines, reeling machines etc. 




















PRESSURE GAUGES, 
DIAL THERMOMETERS, 


Catalogue from _} 









BUDENBERG GAUGE (CO. 

















Regency House, 1-4, Warwick Street. LONDON, W.1. 
pTelegrams: Pyrometer Piccy London. 








62, Robertson Street, Giaaee, C.2. dm BUI 


ANNEALING 


NORMALISING 


CARBURISING 


TEMPERING 


IDEAL 
FOR ALL PURPOSES 
BETWEEN 


650°C & 1150°C 








GENERAL Purpose HEAT TREATMENT FURNACE 


PRACTICAL AND ROBUST CONSTRUCTION. 
UNIFORM TEMPERATURE THROUGHOUT. 
RAPID TEMPERATURE RISE. 
ECONOMICAL GAS CONSUMPTION. 


MODERN FURNACES & STOVES Lio. 


BOOTH STREET HANDSWORTH BIRMINGHAM 21 
TELEPHONE: SMETHWICK 1591-2 TELEGRAMS: MOFUSTOLIM, B’HAM. 

















“SILASTOMER SILICONE RUBBER 


THE ENGINEER June 25, 1954 






SILASTOMER retains its rubber-like properties P 
from —100°F to +500°F. Immerse 
Silastomer in molten solder — the 

Silastomer is unchanged. Replace the solder 
by solid carbon-dioxide — Silastomer 

stays flexible. For diaphragms, 

washers, mountings, gaskets, tubes and 








HEAT it to COOL it to many other applications Silastomer meets the 
need where extremes of temperature are 

a 500°F — 100°F encountered. Silastomer has excellent 
electrical properties and is 

resistant to oils and chemicals. 





Pull information from MIDLAND SILICONES LIMITED 


19 UPPER BROOK STREET, LONDON, W.1 Grosvenor 4551 
An Associate Company of ALBRIGHT & WILSON LTD. 






BRITISH 
MADE 
SILICONES 
@ A registered trade mark of Midland Silicones Led. 























@ © © © @Among the many excellences of FLEMING’S transmission belting are its positive pull and 
tenacious grip at all speeds, fast or slow. The hum of smoothly running machines is the sound 
—sweet to an engineer’s ears—of FLEMING’S TEON 
in action. Whether your drives run faster than a 
Derby winner or tick over at the gentlest “ rhino 
speed,” you cannot go wrong with TEON— ig @ 3001) [ewe 31°44: 4 


i eemmem §& GOODALL LTD 








HALIFAX 





SPECIALISTS IN TRANSMISSION Est. me 
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CYCLON E _ Senies 4 FANS __ 


MATTHEWS & YATES LTD 


“ALSO AT GLASGOW + LEEDS + BIRMINGHAM ~- GARDEFFE 
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OP OR DOWN 


To overcome the difficulty of fixed directional 
discharge and rotation, Matthews & Yates Ltd, 
have introduced this new Cyclone Paddle Blade Series 4D Fan. 
It has a square sided casing and it is a simple matter to-use any one of the Fan’s 
four sides as a base (all sides have the same foundation bolt holes) and interchangeable coverplates enable 
rotation in either direction. 

Structural alterations, or equipment movements, no longer necessitate new fans. This simple-to-handle multi- 


purpose Cyclone Unit can be adjusted, without additional expense, to discharge to right, to left, up or down. 


Member of the Fan Manufacturers’ Association 


SWINTON (MANCHESTER) AND 20 BEDFORD ROW, LONDON, W.C.1 


Telephones : SWinton 2273 (4 lines) London, CHAncery 7823 (3 lines) 
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26 r.p.m. to 2,800 r.p.mfon 3 
phase supplies. Buxton certified to B.S.S 229. 
or groups 1, 2 and 3 gases. Comply electrically with B.S.S. 
168 and 170. Foot and flange mounted types are available on both geared 


nd ungeared motors, and all machines can be supplied for running in any position. 


flameproof geared & 





ungeared motors by 


TRADE MARK 


THE NORMAND 
ELECTRICAL COMPANY LIMITED 


NORTH STREET, CLAPHAM COMMON, LONDON, S.W.4. 
Telephone: MACaulay 3211-4 
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PNEUMATIC 
TOOLS 






DRILLING 
MACHINES 
NORMAL AND FULL RANGE 
CLOSE QUARTER OF PNEUMATIC 
TYPES FOR TOOLS AND 
HOLES UP TO APPLIANCES, 
2}” DIA. AIR HOISTS, WINCHES, 
WOOD BORERS AIR CYLINDERS, 
AND PISTOL DRILLS. AND RAMS. 


THE GLOBE PNEUMATIC 
ENGINEERING Co. LTD. 


Head Office : 
58 VICTORIA ST., LONDON, S.W.! 


®. Telephone: 
VICTORIA 9122 


Telegrams: PNEUMATOID 
SOWEST, LONDOM 











W. C. HOLMES & CO LTD 
mitielel-tatit-t lem Ps;10) 


Telephone: 


| Melalelels Mae Alaael ale a Th 


TURNBRIDGE - 


ELECTRICAL PRECIPITATORS 


for the 
Removal of 


DUST, MIST 
& FOG 


from 
INDUSTRIAL 


HUDDERSFIELD 
Birmingham, Midland 6830 
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illustration shows 
a consignment of 
90-foot columns 
leaving our works. 

















| 
| 
| 
| 
| 
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“RENDHEX" No. 4 


——--—-16% ---— 
Weight of Rolled Section: 58.30 Ibs. per ft. 


Weight of Complete Column (including 
weld): 117.75 lbs. per ft. 























Moment of Radius of 
About Inertia Gyration Modulus 
(inches *) (inches) (inches *) 
xx 1,214 5.95 151,75 
YY 1,038 5.50 125.82 





A lighter section 
“RENDHEX” No. 3 
(13" x 13") is also available as follows: 
Weight of Rolled Section: 36.15 lbs. per ft. 


Weight of Complete Column (including 
weld): 72.50 lbs. per ft. 





' XX 469.26 


4.69 


72.2 





YY 381.33 








4,23 


58.7 




















SOUTH DURHAM STEEL & IRON CO. LTD. 
(incorporating CARGO FLEET IRON CO. LTD.) 
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major advance in Civil Engineering 
and Constructional Practice 


ARGO FLEET 


‘Rendhex 
STEEL HEXAGON FOUNDATION COLUMN 





IN LENGTHS UP TO 120 FEET 


THE PURPOSE behind the production of Cargo Fleet “Rendhex” Foundation 
Column is to provide engineers and structural designers with a steel section 
which can be adapted to a variety of modern uses at reasonable cost. 


Briefly, this new multi-purpose product consists of two semi-hexagonal rolled 
steel sections specially designed for welding together to form a complete 


hexagonal column. 


These columns are fabricated at Cargo Fleet and can be supplied in any lengths 
up to 120 feet. The most modern shot blasting equipment has been installed to 


ensure efficient protection from corrosion. 


ADVANTAGES 


ECONOMY IN USE. As load-bearing 
columns, particularly on long lengths, they 
show distinct economies over other forms 
of construction. 


EASE IN HANDLING. In relation to their 
strength these columns are light in weight 
and easily transportable. 


SAVING IN TRANSPORT & STORAGE 
SPACE. The columns “nest” for transport- 
ation and shipment. Compared with 
pre-fabricated columns of equal size they 
show a tremendous saving in space—both 
in transit and on site. 


TECHNICAL ADVISORY SERVICE 
The assistance of a specialist drawing-office 
and technical staffis at the disposal of engineers 
and structural designers desirous of obtaining 
further detailed information regarding the 
possibilities and applications of Cargo Fleet 

Rendhex” Foundation Column. 





APPLICATIONS 


DOCK & HARBOUR CONSTRUCTION. 
Cargo Fleet “Rendhex” Foundation 
Columns are particularily adapted for use 
where piling construction is required. The 
properties of these Columns are superior 
for the work for which they are designed 
as compared with other methods of piling 
construction. 


BRIDGE & CAISSON WORK. For bridge 
foundations, piers and caissons, Cargo Fleet 
“Rendhex” Foundation Columns are a 
distinct advance on all other types of riveted 
or bolted columns. Erection is simplified, 
strength is unimpaired by drilling and the ab- 
sence of joints reduces damage by corrosion. 


STRUCTURAL WORK. Cargo Fleet 
“Rendhex” Foundation Columns have a 
wide range of uses both for piled found- 
ations and for superstructure columns 
combining lightness in weight with 
maximum load-bearing capacity. 


Central Selling Office: Cargo Fleet Ironworks, Middlesbrough. 
Telegrams: ““CARFLBCO,” PHONE, MIDDLESBROUGH. 
Telenhone: MIDDLESBROUGH 2631 (10 lines) 
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Tomorrow’s problems 
SOLVED TO-DAY 


with HIDURAX forgings 


Designers and Production Engineers call for a> 
ever-increasing standard of reliability from materials 
and components, and where forgings are required, 
HIDURAX Aluminium Bronze forgings will meet 
these demands. 
HIDURAX forgings are notable not only for 
their high strength and resistance to wear, but 
also for outstanding resistance to corrosion. 





There are many conditions where these quali- 
ties will have particular appeal and our full 
technical facilities are always at your service. 


CASTINGS 
FORGINGS 
STAMPINGS 
ROLLED BAR 





LANGLEY ALLOYS LTD 


LANGLEY - SLOUGH - BUCKS 


Telephone: Langley 432 (4 lines) 
Telegrams & Cables: Langalloy, Telex, Slough 
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BUILDING for the FUTURE 


... throughout the free world 


WORK COMPLETED AND IN HAND INCLUDES: 


ATOMIC & THERMAL POWER STATIONS - 
HARBOUR WORKS - RAILWAYS - ROADS - 
OIL REFINERY WORKS : PIPELINES 


HYDRO ELECTRIC PROJECTS 
BRIDGES + TUNNELS + SUBWAY); 
* OPENCAST COAL MINING 


INDUSTRIAL, COMMERCIAL & MUNICIPAL BUILDINGS 
HOUSING DEVELOPMENTS 


* AIRPORTS - HOSPITALS & SCHOOLS 


AIR TRAFFIC CONTROL BUILDING 
LONDON AIRPORT 




















London Airport Contracts —for the 
Ministry of Transport and Civil Aviation 
(Air Ministry Directorate of Works) 
include ; Nine-storey Air Traffic Control 
Building. Three-storey, 600 ft. x 250 ft. 
Passenger Handling Building. 
Three-storey Eastern Apex Building. 
Main concrete Foundations, Roads, 
Drainage, Pedestrian Tunnel and 
Ancillary Works—Central Terminal 
Area. Architect: Mr. Frederick Gibberd 
C.B.E., F.R.1.B.A., M.T.P.1. Consulting 
Engineers: Sir William Halcrow & Partners 


ne ee 
& aS 


MAIN ACCESS TUNNEL 
LONDON AIRPORT 
For Ministry of Transport 

& Civil Aviation 

Air Ministry Directorate of Works) 
The 2,040 ft. long Main Access 
Tunnel built in reinforced concrete. 


es ae 


TAYLOR WOODROW 


Building & Civil Engineering Contractors 


10 PARK STREET - LONDON - W.! 


Telephone : GROsvenor 8871 
Operating in UNITED KINGDOM - CANADA EAST & WEST AFRICA . U.S.A. . AUSTRALIA . MIDDLE EAST 





ESTABLISHED !1888 


SHIP FORGING 


OF ALL DESCRIPTIONS 


T.S.FORSTER 8SONS LIMITED 


FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 


TELEPHONES: 2676(3LINES) 





GRAMS: °FRAMES® SUNDERLAND 
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Atomic Detectives 


Metal wear is no new problem, but its stud: 
at Thornton has been transformed by the us 
of radioactive isotopes. These are the atomi 
detectives of science. They record the slightes 
finger-print of wear. 

In a test now proceeding, a radioactive pisto: 
ring fitted in an experimental engine i 
supplying valuable data on the rate of wea 
Wear on the piston ring removes minute par 
ticles of radioactive metal which are carri 
away by the lubricating oil. As the oil ret 
to the sump of the engine it passes a Geige 
Counter, which records the presence of radi 
active metal. 

In another test, a length of wire is draw 
vertically through a tungsten carbide di 
which has been made radioactive. With th 
aid of radioactive tracers, which are trans 
ferred from the die to the wire, the radioactivit; 
of the wire can be assessed by means of a Geige 
Counter. By this method it is possible t 
measure 0.00000002 grams of die wear per foo 
length of wire. 

These are but two examples of how work o 
the atom has given into the hands of Shel 
lubrication experts research aids that wil 
give answers in weeks instead of years. To yo 
that means even better performance from eve 
better Shell lubricants. To industry it mean 
a narrowing of the time-lag between the inven- 
tion of new machines and the development o 
lubricants to suit them. 

Shell’s laboratories at Thornton, Cheshire, 
cover an area of 800,000 sq. ft. and are manned 
by a staff of over 800—that’s how Shell makes 
sure. 


LEADERSHIP IN LUBRICATION 






































designed, fabricated 
and erected 


BY BRABY 


Structural Steelwork is designed, manufactured and erected by Braby 
who have more than a hundred years of the widest experience in using 
metal for building at home and overseas. Braby products for the 
building industry include copper and zinc roofing, metal windows and 
partitions, pressed steel stairs, cisterns, cylinders and tanks, gantries, 
towers and trestles, derricks, gangways and other building equipment. 
We welcome your enquiries. 





ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 
: FITZROY WORKS, EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSTON 3456 
B R n\ B OTHER FACTORIES AT: Ida Works, Deptford, London, S.E.8. TELEPHONE: TiDeway 1234 
i Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: 64041. Also Falkirk / Motherwell 


PRODUCTS , OTHER OFFICES: 110, Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 
Queen’s Buildings, 10, Royal Avenue, Belfast. TELEPHONE: 26509 Palace Street, Plymouth. TELEPHONE: 2261 
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Horace and the Machine Shop Foreman 














The Machine Shop Foreman wriggled his toes in the sand and tried to ignore 
the voice that piped in his left ear. ‘ But suppose,’ persisted Horace, 

“ the tide didn’t come back—would this be called a sand-side town ?’ 
Wearily the M.S.F. raised himself on his elbow. ‘ The tide, Horace,’ he explained, 
‘is one of those infallible things . . . you can always rely on it... it 

never varies . . . it never lets you down!’ Horace’s frown cleared. 

* Oh,’ he breathed in wonder, ‘ like that Tecalemit Automatic Lubrication 

you’re always talking about!’ ‘That’s right,’ said the M.S.F., and 
covering his face with a newspaper he slumbered. 





Tecalemit lubrication systems— 


fully automatic, semi-automatic or 
manually operated—feed every EC Al E Mi i 
bearing with the correct amount of 


oil or grease at the correct intervals ° ° ° 
of time, regularly .. . unfailingly . .. The Authority on Lubrication 
efficiently. A Tecalemit engineer PLYMOUTH. ENGLAND 


will gladly call to discuss your par- 
ticular lubricating problems with 
you. 
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High Quality 
IRON 
CASTINGS 


There is no substitute for 
experience in ironfounding 


For upwards of 50 years Cowlishaw, Walker & Co. Ltd., have 
produced a wide variety of iron castings. This experience goes 
into every casting made in our well-equipped modern foundry 
and is at your disposal. Please send your enquiries for iron 
castings from 5 cwts. to 20 tons, either direct to the Works or 
to our London Office. 


COWLISHAW, WALKER & CO. LTD 


BIDDULPH STOKE-ON-TRENT Telephone : Biddulph 3254 : 
LONDON OFFICE: 17 VICTORIA ST., S.W.1 Telephone : ABBey 6693 


COAL HANDLING CONVEYORS 


DESIGNED MANUFACTURED AND ERECTED 
BY 


Siftcliffe 


At a Yorkshire Power Station of the 


British Electricity Authority seven 36” 
wide conveyors totalling 585 yards in 
length handle coal from a canal wharf 
to the boiler’house bunkers at the rate 


of 200 tons per hour. 


The main conveyors are housed in 
totally enclosed gantries with double 


walkways. 


Standard Sutcliffe driving heads, idlers 


and tail ends are used throughout. 


RICHARD SUTCLIFFE LIMITED - HORBURY WAKEFIELD ENGLAND 
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ir malleable iro 





anifold 


-cast your | MALLEABLE IRON by 


SPECIALISTS FOR OVER A 100 YEARS IN ALL TYPES OF MALLEABLE IRON CASTINGS- 


SAMUEL ns 3:2 4.4 & c 0 ' NORTHCOTE STREET WALSALL 





In the manufacture of engines for heavy road 

transport vehicles MASSEY Forging Plant is 

used for the production of high precision forgings. 

The photograph shows a large MASSEY Bridge 

Type Drop Hammer producing engine crankshaft 

forgings at Messrs. Smith-Clayton Forge Ltd., 

Lincoln. These MASSEY Drop Hammers are 

made ina range of sizes from 10 cwt. to 16 tons 

capacity, and produce forgings of the most intricate type at high production speeds. 
Their ease of control and adaptability, added to considerable economy in running 
and upkeep costs, make them essential in any general forge. 

Full details of MASSEY Forging and Drop Forging Plant will be forwarded upon request. 


MASSEY DESIGNS INCLUDE 


Steam and Compressed Air Hammers, Pneumatic Power Hammers, Spring 
Power Hammers, Friction Drop Hammers, Double-acting Steam and Compressed 
Air Drop Hammers, Forging Presses, Trimming Presses, Tyre Fixing Rolls. 


OPENSHAW MANCHESTER ENGLAND 


Photographs by courtesy of 
Messrs. Smith-Clayton Forge Ltd. 
Lincoln. 
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A Shell photograph reproduced by courtesy of Messrs. Shell Petroleum Co. Ltd. 


..-- On World’s Latest and Safest Tanker 


This ‘“*‘ BROOMWADE” MRV 30 B pneumatic Sediment Hoist forms part of the equipment of the t.e.s. 

‘* Helix ’”—one of a new class of 52 tankers being built for the Shell fleet. 

This foot-controlled ‘*‘ BROOMWADE ”’ Hoist, having a capacity of 2-3 cwts. at 150 ft. per min., has been 

installed to speed the removal of cargo tank sediment. 

*‘ BROOMWADE ” pneumatic equipment is built to meet your requirements. 
** BROOMWADE ”’ offers you: 


& Expert technical advice on all your compressed air problems. 
ae Complete world-wide, after-sales service by works trained personnel. 
@ _ Low initial cost— early delivery. 





Air Compressors and Pneumatic Tools 


, 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone : High Wycombe 1630 (10 lines). Telegrams : “‘ Broom,” High Wycombe. 





191 SAS 
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MAINTENA 





Northern A 


COMPANY LIMITED 








ACCREDITED ROOFING AGENTS 


Industrial Engineering Ltd., Mellier House, Albemarle Street, London, W.| 
John Bland & Co. Ltd., East Moors, Cardiff 
The Boddy Roofing Co. Ltd., 81 Essex Road, London, N.! 
W. H. Heywood & Co. Ltd., Bayhall Works, Huddersfield 
Manchester Slate Co. Ltd., Lancaster Road, Didsbury, Manchester, 20 
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COMES IN 





When you build a roof of aluminium sheet you build for good. 
Once up it stays up without costing a penny in painting or | 
renewal. Intensive climatic corrosion tests carried out all over 
the world, and service experience dating back half-a-century, 
show that it soon saves you money. Details of the new Indus- 
trial sheet, designed for efficient coverage of large roofs, and of | 
other Noral corrugated sheet products, are given in a new 44-page 
booklet. Write for your copy now. 


NORTHERN ALUMINIUM GOMPANY LIMITED os 


MAKERS OF NORAL SHEET, STRIP, PLATE, SECTIONS, TUBING, WIRE, FORGINGS, CASTINGS, Py 
ALPASTE FOR PAINT. SALES DEVELOPMENT DIVISION: BANBURY, OXON. @ 
SALES OFFICES: LONDON, BIRMINGHAM, MANCHESTER, BRISTOL, NEWCASTLE UPON TYNE, o/ MA 

LEEDS. An ALUMINIUM LIMITED Company 















ny @ 
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— —— The Sign of Good Welding 
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this Venkind publication 


I$ avallable fo Our publication, PLATE PRESSINGS 


ACCIAAIE Leaflet No. 5, deals with pressings produced 


1 
| 
I 

D ESI G N E RS and at our Rotherham works. It outlines 

a RO D U CTl O N the facilities available for large scale 
1 
| 
I 
I 
| 


Stainless Steel, ‘“‘ Monel”’ etc. 


output of plate pressings in Mild Steel, 
ENGINEERS 


A copy of this leaflet will be sent on request. 


RokfTadit ise Ltd 


ESTABLISHED 1/1856 


ROTHERHAM 





Telephone: 4201-6 (6 lines). 
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A 


yu Cale Cod fo CAST ARS 


PHOSPHOR BRONZE 
GUN METAL 


CHILL CAST: SOLID & CORED 
In numerous alloys for specific 

purposes and to British 

Standard Specifications 





CHARLES CLIFFORD 
LIMITED 


Dog Poo} Mills, Birmingham 30 
% and 
zeley St. Mills, Birmingham 5 













Contractors to The Admiralty, Air Ministry, Ministry of Supply, Crown Agents for the Colonies, etc. 











FOR CASTINGS 


(FERROUS & NON-FERROUS ) 


From a few Ibs. to 20 tons for all industries 





Made with the experience and skill gained 
by generations of craftsmen 
at the famous 


DOWLAIS WORKS 


Telephone: Dowlais 70 

















GUEST KEEN IRON & STEEL CO. LTD. 
Head Office: EAST MOORS, CARDIFF. Telephone: Cardiff 30551. 
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The driving force in the world’s industries 














i" Fluo isis 


cl il 


-—“y RENOLD 


STANDARD §7TQCK series 


CHAIN DRIVES 


up TO 140 HP. 








WRITE FOR CATALOGUE REF.116/78/2C-25 








~w~EA THE RENOLD AND COVENTRY CHAIN CO LTD + MANCHESTER 
AECC 


Transmission & Conveying Chains, Wheels & Accessories for all mechanical purposes 
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Employees 





check out 


ut heat steals 


away all the time 


HERE’S A VERY GOOD CHANCE that a lot of the fuel 
consumed in your works is not pulling its weight in space 
heating or heat processing. Why? Because lack of insulation 
allows it to leave without doing any work . . . and, worse still, 
since there is no ready way of checking, you don’t know how 
much you are losing. 


We say that improved insulation cuts fuel bills by a tidy bit 
and we think that there are very few factories today where 
insulation could not be improved. But you need not take our 
word alone, since there is some weighty evidence in the 
Productivity Report on Fuel Conservation.* 


‘In the conservation of fuel there is probably no single factor 
that has such common application in industry and is more 
important than insulation. The function of thermal insulation has 
been understood for a very long time, almost from the first 
introduction of steam to industry. It is all the more remarkable, 
therefore, that the financial benefits which would accrue to industry 
by the elimination of preventable heat loss by means of effective 


insulation have not received greater recognition.” 


So maybe we’re right after all ! 


% Published by the Productivity Council. 


Where there’s a HEAT INSULATION problem 


there’s a job for 


Newalls 


NEWALLS INSULATION CO. LTD. Head Office : WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 
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STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 





SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 





Bridgework and Riveted Work 
of all descriptions 


BROWNLIE & MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON: 32 QUEEN VICTORIA ST., E.C.4 














BROADFOOT WY Ny] Uy 


General and Marine 
Engineering Black or 
Machined 


UP TO 5 TONS 


in Brass, Gun-metal and Phosphor-bronze 1n- 
= tailshaft liners, stern tube bushes 
ves. 


UP TO 3 TONS 
St Ser Grey Iron, including water- 









JOHN BROADFOOT & SONS LIMITED 


ESTABLISHED 1852 
INCHOLM WORKS, FERRYDEN STREET, WHITEINCH GLASGOW, W.4. 


ON ADMIRALTY, AIR MINISTRY, WAR OFFICE AND COLONIAL OFFICE LISTS 











(Patent 
Applied) 


As used on 
WATER COOLED & 
STEAM HEATED ROLLS 


FILTON LIMITED 


FILTON LTD., CLAPHAM STREET,'LEAMINGTON SPA, WARWICKSHIRE 
Telephone: LEAMINGTON SPA 2111/2 





STMT 
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The Ancients knew.... 2 ’ 
. . « . the value of oils, so much so that some of G G G HEAVY DUTY 
the world’s ancient masterpieces in pottery were S FE LF is P R | M | N G P U a | PS 


designed expressly for storing the precious fluids, 
Here in Hull we design and build every type of 1 @) 34 IN 'D) USTRIA . PU RPOSES 
plant for the extraction and refining of vegetable 
and fish oils — and we've been doing it successfully 
for nearly 200 years. This fund of experience 
is ‘yours to command.” 


IT’S A MATTER OF EXPRESSION 





@ For belt, motor or engine drive @ Handles air and water 

@ Heads up to 700 feet @ Renewable bronze internals 
@ Output up to 200 G.P.M. @ Stainless steel shaft 

@ Suction lifts up to 28 feet @ External ball bearings 

@ Constructed in special metals @ Rustless gland assembly 


for most liquids @ Excellent service facilities 





London area distributors for service and spares : 
Richard Grosvenor & Co. Ltd., $4 Victoria Rd., 
Surbiton, Surrey. Tel: bridge 6755 














ROSE, DOWNS & THOMPSON LTD. 


OLD FOUNDRY =. HULL - ENGLAND 
LONDON OFFICES: 39 VICTORIA STREET s.W.l 


























































GILKES 
PUMPS 


COVENTRY STREET,|| GILBERT GILKES & GORDON LTD 
ARKINSTALL _ BIRMINGHAM 5. 


KENDAL _ Telephone: Kendal28 ENGLAND 
BROTHERS LIMITED Shee papers eh a Shem. London Office CRAVEN HOUSE, KINGSWAY LONDON WC2 Telephone HOLBORN 3231/2 
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CENTRIFUGAL 
SAND 
& 
GRAVEL PUMPS 


WITH 
ELECTRIC 
MOTOR 
OR 
DIESEL ENGINE 
DRIVE 
DIESEL ENGINE DRIVEN 6” PUMP UNIT 
EASTON & JOHNSON LY 
Tel. ENGINEERS TAUNTON EST. 
3146 ENGLAND 1888 














ALL WELDED PRESSURE™ VESSELS - “a= «= LANCASHIRE, CORNISH & ECONOMIC BOILERS. 
& AIR RECEIVERS UP TO 600 LBS. * VERTICAL BOILERS ALL SIZES IN 
PER SQ. IN. WORKING PRESSURE PROGRESS FOR PROMPT DELIVERY 


x ee 





hii JOHN MARSHALL & CO. (MOTHERWELL) LTD. ean No. 
* SIGRAY’S INN ROAD, CLYDE BOILER WORKS 
LONDON, W.C.1 TELEGRAPHIC ADDRESS : 


TeLePHONe No.: TERMINUS 2436 MOTHERWELL BOILER, MOTHERWELL 


Wh 
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OUR SPECIALITY 
LONDON’S LAKGEST GENERAL METAL SPINNING WORKS ; 
POWER PRESSWORK 


oie ape CASTINGS 


PROFILE CUTTERS 

GENERAL ENGINEERS aie. 
GENERAL SHEET METAL WORK for 
Arc and Oxy-Acetylene Welding ; 


MOST METALS AVAILABLE A.D. APPROVED 4 & 4 Pp & U i LD i i G 
‘SHAWE METAL SPINNING WORKS and GENERAL 
Dominant Works, Abbey Lane, London, E.15 ENGINEERING 


Telephone: MARyland 4626 (2 lines) 

















Up to a finished weight of 


50 


TONS 









V°-B->- INDUSTRIAL : “ 

a Pig er goge : mm? Cast Steel main frame 
«LOW PRICE for box straightening 
* WARDSTICK of ACCURACY 
* DURABILITY 
* EXTENSIVE RANGES 

Fit a “CLYDE” V. B . THERMOMETER 


BUCHANAN, BROTHERS LTD 


i machine. Weight 8 tons. 














CLYDE INSTRUMENT WORKS 
80 & 80a COMMERCE STREET GLASGOW C.5 B GLASG 
Established 1887  « Telephone SOUth 0858 LONDON OFFICE:— 17 GROSVENOR_ STREET, 


Rotaside Tippler and Belt Conveyors 
for unloading pyrites from wagons 


and conveying to covered store. 


XL 


STEELHOIST, 


Consult 


STRACHAN & HENSHAW LID 


Steelhoist Works. Bristol 2. lel: 77664. 





118 





THE ENGINEER 


June 25, 1954 


AUTOMATIC 





WATER SUPPLY | 


PLANT 


for the 


RYEDALE JOINT WATER BOARD | 





Interior View of the Main Pumping 
Station, showing the three Multi- 
Stage Centrifugal Pumps delivering to 
Yearsley an Hildenley Heights 
Reservoirs. 








Consulting Engineer—D. H. MOORE, B.Sc., M.Inst.C.E., SCARBOROUGH. 





TIPTON, STAFFS. 


LEE, HOWL & CO., LTD., 





HIGH-SPEED HIGH-PRESSURE HYDRAULIC PUMPS 


REGD TRADE MARK 


LeECTRAUYLL 


PUMPS 











REGD TRADE MARK 


Consu/t us without obligation 


TOWLER BROTHERS (PATENTS) LTD. RODLEY NR. LEEDS ea 


Hydraulic System.” 
TR.40 


THE PUMP IS THE 
HEART OF THE PRESS 


ee As ee a 
Bi 


* ; ; gas + a eee 
Si DE i SE al alt 


Send for our Booklet 














THE 


REX.5.3 
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Excitrons for mining applications 








The compactness of ‘ ENGLISH ELECTRIC’ excitrons (pool-cathode, 
single-anode, mercury arc rectifiers) permits the construction of low-height 
rectifier equipments for underground use. 

The illustration shows a 100 amp, 200 volt rectifier for charging 
locomotive batteries at the N.C.B. Wardley Unit. Three excitrons 

are combined with automatic control to give two-rate taper charging. 
Mobile units are available to feed loaders and similar devices. 

* ENGLISH ELECTRIC’ excitrons are robust, compact and combine high 


converting efficiency with long service life. 


ENGLISH ELECTRIC 


excitrons 














THe ENGLISH ELECTRIC Company LIMITED, QUEENS HousE, KINGSWAY, LONDON, W.C.2 
Rectifier Sub-station Department, Stafford. 


REX.51.3 


WORKS: STAFFORD + PRESTON + RUGBY * BRADFORD 


LIVERPOOL 


ACCRINGTON 
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FOR THE SAFE AND EFFICIENT CONTROL 


OF VITAL MACHINERY INSIST ON 


IGRANIC MOTOR CONTROL GEAR 


PROVEN IN SERVICE IN EVERY FIELD OF INDUSTRY - 
IGRANIC ELECTRIC CO. LTD. weap orice & works . . BEDFORD 





EXPORT DEPT: VICTORIA STATION HOUSE, 191 VICTORIA STREET, LONDON, S.W.1. 
CABLEGRAMS ‘“‘ IGRANIC LONDON ”’ 


DISTRICT OFFICES: LONDON - BIRMINGHAM ° BRISTOL: CARDIFF - EAST ANGLIA 
GLASGOW - LEEDS ‘ MANCHESTER * NEWCASTLE - SHEFFIELD 








Jun 














CONTENTS 


Asphalting Tools. Axes and Scythes. Barrows 
and Trucks. Bench Tools. Bricklayers’ Tools. 
Drain Cleaning Equipment. Hammers. 
Hollow-ware. Ladders and Steps. Lamps and 
Flares. Lifting Tackle. Picks and Crowbars. 
Pipelaying Tools. Platelayers’ Tools. Pro- 
tective Clothing. Saws. Scaffolding. Spades, 
Forks and Shovels. Surveying Equipment. 


Copies of the Catalogue can be obtained on 
request. 





ALBION 


EPH NE 26311 2 


WORKS. 


E RAMS 








































TOOLS cn 
EQUIPMENT 
jet 


BUILDERS nc/ 
conTRACTORS/ =| 







SHEPFIELS 


SHEFFIELC 
LONDON OFFICE: BRETTENHAM HOUSE: LANCASTER PLACE - STRAND -WC2 
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BLANKS 


MILD STEEL 






BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12” DIAMETER) 


ee 


FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 


—— 


On Admiralty 
Ministry of Supply 
Rly. Executive, A.I.D. Etc. Lists 


GOVAN SHAFTING 
& ENGINEERING CO. 


87 HELEN ST GOVAN GLASGOW 
(Prop.; The Steel Company of Scotland) 





























TRACE \ Seeley, MARK 


PAN GRINDING MILLS 








Nn 














Loyas Telephone: Belper12« 


a mente 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers . I'4 
Belper. Derbyshire. 



































GIRDLESTONE PUMPS LTD 
[ treet wv for all industries. 




















ROSE’S EXPANSION PIECES 








Telephone: 30725-6 





PRESSED STEEL BELLOWS TYPE 
IN MILD AND* STAINLESS STEEL 





Enquiries Solicited - Send for Booklet. 


also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. 


DOLLY LANE, LEEDS, 9 


Telegrams: STRUCTURAL LEEDS 9 












. 
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Woods Aerofoil fans require less space 

than centrifugals, they simplify ducting, 
require no bulky bends. S-type fans 

with short casings as illustrated are 
ultra-compact and economical in cost. 
Write for publication V2006. Woods fan 
engineer in your area will be happy to call. 


Wt for Fans 


WOODS OF COLCHESTER LTD., BRAISWICK WORKS, COLCHESTER 


An associate company of The General Electric Company Lid. 
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BIBBY COUPLINGS 





THE WELLMAN BIBBY CO. LTD. 
PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 





DEUTSCHER INGENIEUR-VERLAG GMBH DUSSELDORF 
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The world’s 
largest 
manufacturers 
of Fuel Injection 



















Equipment } 





C. A. YY. 


ENGINEER 





Fuel Injection and Electrical Equipment 


Li Mitt € OO, Act 
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For Diesel Engines 
of up to 500 b.h.p. 
per cylinder 


C.A.V. fuel injection equipment for compression 
ignition engines is made in a range of sizes 
suitable for engines from the smallest portable 
up to large units for power station and marine 
duty. As the largest manufacturers of this type 
of equipment in the world, C.A.V. offer 
unrivalled experience and technical facilities to 
all diesel engine builders in the achievement of 
highest efficiency. The research and development 
laboratories are excellently equipped and are 
amongst the best in the country. World-wide 
service for C.A.V. equipment is provided in over 
100 countries by depots and agents (including 
over 120 in Great Britain) where technical 
assistance and maintenance equipment are 
always available. 


ON, LON OON, W.s 


@174-62: 
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BRONX Shearing Machines are of the most modern design and are built to Machine- 
Tool Standards of accuracy. 


Such close shearing tolerances can be maintained— giving clean sheared edges with ‘‘no 


bow ”’ 
further preparation. 


conditions— that for many fabrication purposes Bronx sheared edges require no 


Experience dictates that lightly designed hold-downs, beams and end frames encountered 
in older types of shears no longer satisfy present-day requirements for accurate shearing. 
Bronx Shears are designed for precision work and high maintained output. 




















Heavy Box Type Construction of @ BRITISH 


Top and Bottom Beam to ensure 
accurate ‘‘no bow ’’ shearing. 


Totally enclosed worm drive 
gearing. 

Mutkti-plate friction type clutch for 
positive single stroking. 

Simplified blade setting because the 
bottom shear blade is secured to 
adjustable heavy bolster, prevent- 
ing misadjustment of the shear 
when setting the shear blade after 
grinding. Robust hold-downs— 
massive beams and end-frames. 


THROUGHOUT 


There are also BRONX 
Press Brakes — Plate 
Bending Rolls — Cold 
rolling sheet and Strip 
Mills — Slitting and 
Coiler Units — Sheet 
leveliers — Hydraulic 
shears — Tube and Bar 
reelers — Fork rolling 
mills — Mechanised 


plants, etc. Write for 
Catalogues. 














in capacities from 
6 ft. x din. to 8 ft. x Zin. 





| GUILLOTINE | 
SHEARS | 


al 











POSITIVE 
PRESSURE 
CONTROL 


GC & A STEWART LTD GLASGOW 
ae: of Cou 


C&A STEWART LTD., THORNLIEBANK, GLASGOW, GIFFNOCK 1193 
YlddddddddddddddddédidddddidddibilididéduiicaMamanitiiiiidissddimmiasniiitliittiialda 















Grams : 





Established 93 years 


PUNCHES 
EMBOSSING & 
PRESS TOOLS 
BRANDS 
NUMBERING 
MACHINES 


WHENEVER YOU MARK ON METALS 


H. B- SALE- LTD 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM 
Telephone: CEN 5661/3 


SALE BIRMINGHAM [\(, 
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Expanded 
Metal has 
numerous 
\ Engineering 
Applications 


] Ministry of Works Photograph—Crown Copyright Reserved. 









Expanded Metal 
radiator grille on 


“ in sails 
NR6 Portable 


— met vr 7 gd mer: 
Transport Equipment | 
(Thornycroft) Ltd. 


Compressor set by 
=e 























Every DAY new uses are being found for Expanded Metal. As safety guards 
for machinery and radiators; for partitions, fences and enclosures. This 
efficient, durable, versatile material is being adapted for hundreds of 
different industrial purposes. 


Expanded Metal is exceptionally easy to work and form. Available in 
steel, stainless steel, aluminium, brass and copper, it is cut from solid sheet 
metal and then expanded into a net-work of diamond-shaped meshes. The 
strands are all part of one piece of metal, rigidly conn-cted at their junc- 
tions without recourse to welding, jointing or other methods of attachment. 


EXPANDED METAL CAN HELP YOU 


“*Expamet”’ walkways at the 
Aldermaston Research Establish- 
ment. The diamond mesh affords 
@ perfect grip for feet. 


Where there is an article to be made with open mesh work, or a gap to be 
filled or screened, industry is turning more and more to expanded metal. 
This adaptable, easy to work, economical material may well be the answer 
to some of your problems. 


Our engineers will gladly discuss its possibilities with you, or you can 
have samples and literature by ’phoning or writing to the address below. 
Expanded Metal Grille used 
on the intake of the Rover 

15/60 Gas Turbine Engine. 





AN EXPANDED METAL PRODUCT 


THE EXPANDED METAL COMPANY LIMITED 
Burwood House, Caxton St., London, S.W.1. Tel.: ABBey 3933. Stranton Works, West Hartlepool. Tel.: Hartlepools 2/94 


ALSO AT: ABERDEEN ‘BELFAST - BIRMINGHAM -« CARDIFF - DUBLIN - EXETER - GLASGOW * LEEDS - MANCHESTER - PETERBOROUGH 
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A NEW achievement in TUBES 


LONG LENGTHS in single or bi-metal centrifugal 
castings in IRONS, STEELS and BRONZES.... 
. . . . In almost any alloy combination 


* A NEW PATENTED PROCESS 
that really makes NEWS 


1. Continuous research and and development in the field of centrifugal casting in permanent metal 
moulds have NOW made possible, by a new ees prendre magne Here oye ng ah in 
all possible combinations of iron, steel and end bronze alloys in single or bi-metal form, thereby selving 
economic and practical problems in wide spheres of industry. 

The industrial applications of this new Centri-casting process range from marine engine ¢ linder 
per ae Papen tones 5 Neiman tee ee Ine OY Ame: in lew or high alloy 
steels of the stainless and heat resisting type for the furnace or general engineering i i 


2. The bi-metal casting shown on the ri embodies two metals —— each having widely different physical 

















LENGTHS up to 10 feet. 
— 4 ins. to 30 ins. 





* We shall be very pleased to co-operate closely with de- 
sign engineers on heat, corrosion or abrasion problems, or 


ALLOY CASTINGS 


LIMITED where the economic and physical advantages of long centri- 


fugally cast tubes of iron, steel and bronze are of interest. 











N-IN-ASHFIELD 






suTTO 


@eeeeeeaed@eoeaneaeea2e2ee02ede0eeeeeeeeee @ 
(One of the SHEEPBRIDGE Group) 








.-- Plans for development? 


Sooner or later every business 


man is faced with some i 
problem involving capital 
expenditure. 


The U.D.T. Group offer a credit service whereby new 
lant and vehicles, the enlargement of existing, or the 
building of new premises, can become a reality without 
excessive drain on capital. 


UNITED DOMINIONS TRUST LTD. 


Bankers 
REGIS HOUSE, KING WILLIAM STREET, LONDON, E.C.4. 
Tel : Mansion House 8744 


Branches throughout the United Kingdom, 























June 25, 1954 THE ENGINEER 127 











Royal Doulton 
Stoneware Pipe-Lines 
at the catalyst plant 
of Joseph Crosfield & 
Sons Lid., at Warring- 
ton, and (inset) close-up 
of fixed-flange joints. 








Fixed-flange method 
Of JOINTING STONEWARE PIPES 


The advantages of using Royal Doulton acid-proof Stoneware for 
conveying corrosive or easily contaminated liquids or gases, are 
well-known. Whether glazed or unglazed the pipes are corrosion- 
proof throughout. 


Jointing of these stoneware pipes is greatly improved and simpli- 
fied by using the fixed-flange method with ground butt joints. 
Important features of which include: 








@ Uniformity of section of ceramic material. 

@ Exact lengths can be cut after firing. 

@ Permanently fixed flanges hold pipes in compression. @ nN 
ROYAL DOULTON also make Tower and Tower Fittings, 
Acid-cocks, Coppers, Agitators, Stills, Coils, Transport and structures| which are vis to withstand the passage of time. Deep foundation 
Storage Vessels, Vacuum Filters, Nitrating Pans, etc. 





Cleveland’s engineers are building 








work is a Cleveland speciality and is an integral part of the modern] science of 


Write for further details to: 
DOULTON & CO. LIMITED, Industrial Ceramics Division, 
Dept. BO, Doulton House, Albert Embankment, London, S.E.1. 





heavy-structural engineering. To whatever depth or to whatever height —in any 


part of the world — Cleveland engineering means enduring strength. 


NRT CLEVELAND 


ACID-PROOF STONEWARE PIPES Builders of Bridges & Fabricators of all types of structural steelwork 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 
PATENT CUTTER HOP- 
PER DREDGERS, PATENT 
DIPPER DREDGERS, 
EUCKET DREDGERS, 
GOLD AND TIN RECOV- 
ERY DREDGERS, FLOAT- 
ING CRANES 


Hopper Barges, Screw 
Steamers, Side and Stern 
Paddle Wheel Steamers, 
Tugs, ete. 

New Buckets, Links, Pins, 
Gearing, etc., supplied for 
existing Dredgers. 




















All Electric Reclamation Pumping Plane “ Larubi"’ Constructed fer the Anglo-tranian Ol! Co. Led. 
Dimensions : 74x 227 feet. Pumping capacity : 200 tons of mud per = through 500 feet of shore pipe 
toa height of 30 feet abo ve low water. 


FLEMING & FERGUSON LTD. 


= "Phone : Paisley 4121 sin & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add. : “ Phonix Paisley.” 
London Agents : Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad Street, E.C.2. ‘Phone: London Wall 4846 





Main Machinery Room chewleg High Efficiency Pump 
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aluminium 
adventure 


power climbs over A PASS 


High above the steep sides of the Kemano 
valley, British Columbia, engineers handle 
aluminium cable, steel reinforced, 2.26 
ins. in diameter—the largest ever made. 

This unique transmission line, de- 
signed to withstand heavy icing loads, will 
carry the 300,000 volt output of the 
Kemano underground power station 
across fifty miles of rugged terrain and 
over the heights of the 5,300 ft. Kildala 
Pass. To mountain sites inaccessible to all 
other forms of transport, helicopters have 


flown-in materials and equipment for the 
transmission towers which will take the 
power over the pass to Kitimat. 

There, on the shores of the Douglas 
Channel, the great new smelter of Alu- 
minum Company of Canada Ltd. is rapidly 


Aluminium Union Limited 


(Incorporated in Canada) 


THE ADELPHI, STRAND, LONDON, W.C.2, AN ALUMINIUM LIMITED COMPANY 
PRINCIPAL BRITISH COMMONWEALTH DISTRIBUTOR OF ALUMINIUM 


pos 
‘SeeeGems 





taking shape. When fully developed it 
will be capable of producing half a 
million metric tons of aluminium a year, 
and will play an important part in making 
aluminium and its alloys ever more 
abundantly useful. | 














June 25, 1954 THE ENGINEER 


Here may be power for an ice factory in the Sudan, an African gold 
mine, a vast building project in Canada or a power station in 
Australia—wherever these diese] engines are destined to operate, 


their future dependability will be due largely to the men who dependable 


built them—men trained to the highest standards of modern 


engineering, traditional to the Ruston organisation diesel engines 


from 34 to 2,400 b.h.p. 


R US TON & HORNSBY Lf Sm >  b 1-8.0 @ LN 38 6 fA eS 
Associated with Davey, Paxman & Co. Ltd., Colchester. 


‘ 














» of. re 
— ae i] ; €& ™ 





‘ e 2 4 ‘ 
oe ee he 


STRUCTURAL STEELWORK 


E INVITE enquiries for the design and construction of bridges, jetties and 
their foundations, and for the steelwork of buildings, factories, power 


stations, and similar structures. 

Our experience in this class of work is unsurpassed: we make, roll and fabricate 
our own steel, and erect it in any part of the world. 

The illustration shows the Vila Franca Bridge, Portugal, built by Dorman Long. 
The lattice span showing in the distance is the service span used as a temporary 
support during erection. 

Our works form the largest unit for producing and fabri- 

cating steelwork in Britain. 


We also undertake, as main contractors, the preparation 
and execution of large schemes involving the co-operation 


of other firms and local organizations. 


Dorman Long have made a double contribution to post-war 
recovery: first, by carrying out major structural engineering 
work in many industries, including leading iron and steel 
companies in Great Britain, and second, completing at the 
same time important major development projects in their 
own iron and steel works. 


DORMAN LONG AND COMPANY LIMITED, MIDDLESBROUGH & LONDON. Branches & Agencies: INDIA: Balmer 
Lawrie & Co., Lid., 21 Netaji Subhas Road, Calcutta. Telegrams: Balmer, Calcutta. PAKISTAN: B. R. Herman & Mohatta 


El Din, Cairo, Imag: Gray, MacKenzie & Co., Ltd., Busreh. Portucat: Monteira Gomez Ltda., Rua Cascais, 47 (Alcantara), ~ 
Lisbon. Stam: Barrow, Brown & Co, (1948) Lid., Bangkok. 
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Having a hand in Productivity 
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| The Finger 


on the Button 


And the eye on the job—the brain too. The machine 
under the control of a button, the man free to use all his 
skill. Working without worry, without distraction, a 
man can work faster, less tiringly. 

The machine is a lathe, set up for boring. Accurate 
work, careful work—but the push button can make it 
fast work. The hand on the button is symbolic. By 
freeing skill from unnecessary distractions, electric 
control speeds up production, raises productivity—and 
lowers costs and improves accuracy. Push button 
control is ONLY ONE OF THE AIDS TO HIGHER 
PRODUCTIVITY THAT ELECTRICITY CAN 

















VL YOU. 





The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


IN EVERY INDUSTRY OR TRADE, electrical equipment is the key 
to modern production methods. There are probably more 
production-boosting and money-saving devices than you 
know of. Your Electricity Board can help you and give you 
sound advice. 


They can also make available to you, on free loan, several 
films on the uses of electricity in Industry—produced by the 
Electrical Development Association. 


E.D.A. are publishing a series of books on “ Electricity 
and Productivity ”. Four titles are available at the moment ; 
they deal with Higher Production, Lighting, Materials 
Handling, and Resistance Heating. The books are 8/6 each 
(9/- post free), and the Electricity Boards (or E.D.A. 
themselves) can supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 
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MARINE 
DIESELS 


The British Railways Ferry, ‘‘ Portree,” 
between Skye and the mainland, in two 
strenuous seasons of service, has carried 
over 35,000 vehicles and has ‘“‘ steamed ” 
more than 12,000 miles. Her two 80 h.p. 
Gleniffer Diesels have driven her con- 
sistently without one single involuntary 
stop. That is the kind of service one 
expects, and receives, from Gleniffer 
Diesels. Her sister ship, ‘‘ Broadford,” 
goes into commission this season. 





GLENIFFER ENGINES LTD. 


Anniesland, Glasgow, W.3 
*Phone : Western 8612 *Grams: “GLENGINE, GLASGOW" 


Engineers to the Ghemical and Allied 
Industries 


Also specialists in the production of welded fabrications, riveted work, etc. 








We invite your 
enquiries whether they 
be for reconstruction 
work, extensions, or 
entirely new _ instal- 
lations. We have 65 
years of specialised 


experience. 














Left: Vertical Tubular Condenser with top and bottom chambers, 17’ 6” overall length, 3’ 6” diameter. 
Inset Left: Tubular Mist Precipitator and Absorber Tower in course of erection at.a Chemical Factory. 


Inset Right: De-Aerator Shell 15’ high x 10’ 6” diameter. Tapering 5’ diameter at top. Weight 64 tons. 


RUIHIEYS of BAW HEY 


A. J. RILEY & SON LTD., VICTORIA WORKS, BATLEY, YORKSHIRE 
Telephone: BATLEY 657 (3 lines). Telegrams: BOILERS BATLEY 





ia 
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RECIPE 
FOR A PERFECT JOINT! 








Take one piece of tubing (copper, steel 
or bundy) as preferred. Just slip on a 
Wade Coupling with its special annealed 
copper ring and tighten nut with a 
spanner. The ring is thereby compressed 
on to the tube, giving a perfect joint. 
M & F ends screwed B.S.P. thread on 
standard fittings. A.P.I. and S.A.E. threads 
as required. 














FREE TEST Try jor yourself the ingenious design of 
Wade Couplings. Just write the type of fitting 
required on your letterheading, and send to: 


WADE COUPLINGS LIMITED 


47-51 FEATHERSTONE STREET LONDON, E.C.!. Telephone : CLErkenwell 0732 














MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD 


62 LONDON WALL, LONDON, 


Telephone NATional 0124/5 


E.C.2 


Telegrams: “‘Ropeweys’’ London 
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HYDROCIDE 


Silicone Based 

Shuts out the Heaviest Rain 
Repels Dirt 

Allows Normal Breathing 


Invisible after Application 
A Lasting Preservative 


HYDROCIDE SX is a silicone based repellent, which, when 
applied to structural surfaces, is deeply absorbed into the 
masonry to form an invisible protective barrier of previously 
unknown power and durability. Exhaustive tests have proved 
its complete efficiency and its adoption by steadily increasing 
numbers of Maintenance Engineers testify to its extraordinary 
qualities as an economical building preservative. 






LAPIDOLITH A colourless liquid hardener 


and dustproofer which is rapidly applied and 
permanently case-hardens old and new floors for 
heavy duty service. It makes concrete dust proof, 
non-slip and resistant to oils, grease and numerous 
chemicals. The first treatment is the only treat- 
ment and the finest of its kind. 


AND FOR 
CONCRETE 
FLOORS 









If you would like to have further information on HY DROCIDE SX 
or LAPIDOLITH and their advantages for your specific purpose, 

a written or telephoned request will bring you immediate 

attention together with full details. 


FLOORLIFE & CHEMICALS LTD 


THE HIVES, MOSLEY ROAD, TRAFFORD PARK, MANCHESTER, 17. 


Telephone Number: Trafford Park 1022. 
H4AjU 
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Write for particulars of our extensive range 
of Shaping and Slotting Machines 


ORMEROD 


HEBDEN BRIDGE - YORKS 
Telephone: 17 Hebden Bridge 


SHAPERS LTD. 
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Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern, scientific sealing which has been proved by rigorous tests 
- be the perfect jointing for smooth surface and screw unions. OSOTITE is 

a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam, which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. 


OSOTITE 


A Sick 


PRODUCT 


Write for full details and prices to— 


SLICK BRANDS LTD 


ae-O2 80) tem Ler Vem. 2 Gelslel. | ROYDON, ENGLAND 


Pla leh aclel.| Cables SLICKBRA § a ne NDO 








i heavy castings 


3 IN 
GUN METAL, 
AND 
PHOSPHOR 
BRONZE 


GREEN SAND, 
DRY SAND, 


Thompson & 
ye Ld 


OF TAMWORTH | 


ENGINEERS E /RON FOUNDERS 





TELEPHONE — TAMWORTH 4 
TELEGRAMS -PULLEYS * TAMWORTH" 
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When 





Come to think of it, weight nearly always zs a problem. 

In almost every branch of industry—and particularly in 
transport—weight saved means greater all-round efficiency 
and economy. 

That’s where light, strong and durable ‘Kynal’ wrought 
aluminium alloys come in—enabling weight to be reduced 
without loss of strength. With the aid of the Technical 
Service and Development staff of I.C.I. Metals Division, 
engineers and designers are constantly finding new uses 
for ‘Kynal’ alloys. 

May we help solve your weighty problems ? 





‘KYNAL’ AND ‘KYNALCORE’ wrought 
aluminium alloys are already extensively used in the 
following industries : 

Aircraft: ribs, spars, engine components, stressed skin 
covering, fittings, etc. 

Railways: structural members, roofing, panelling, windows, 
luggage racks, etc. 

Road Transport: structural members, floor planks and 
panelling, windows, tread strips, doors, small fittings, etc. 
Shipbuilding: bridges, wheelhouses, outer funnels, life-boats 
and davits, decks, skylights, stanchions, bulkheads, watertight 
doors, etc. 

Building: roof coverings, side claddings, ventilators and 
windows, panelling, interior fittings, etc. 


EMP BRI AL: COR 2MLGAL ENO CSTREES: Lb Pate D, EON DON, 8. Wet. aa327 
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R. ais .D. “ee “goes to sea— 


This right angle double reduction unit is of two speeds adds tremendously to the 
used in cable laying ships because a efficiency of the cable laying. 

powerful alow-moving dtive is required and These gear units can also take a place in many 
at the same time space is at a premium. industrial applications. Ask our technical staff 
In this particular instance the provision to co-operate with your own engineers. 

















ALFRED WISEMAN AND CO. LTD., Glover Street, Birmingham, 9. London Office: Carlisle House, 8 Southampton Row, W.C.1. 


he Aneat Chy2 in the World 
ye 








f “* Rollofix ’’ showing two parts separate 
STEEL THREADED Patent No. 682562 


LEAD BUSH 


ROLLOFIX WALL FIXINGS & FOUNDATION 
Hy BOLTS. NO DEEP HOLES NECESSARY 


TIGHTEN 


STEEL BELL- 
NIPPLE 
LEAD BUSH EXPANDED a 
Y BBLL-NOSEO NIPPLE 


FOR FIXING ANYTHING FROM A MIRROR TO A MACHINE 


BARRMOR TOOL WORKS LTD 
ST. ANDREW’S WORKS, BONNYBRIDGE 


Telegrams: “DRILLER, BONNYBRIDGE " Telephone: BONNYBRIDGE 69 
MADE AT INVERASDALE, WESTER ROSS 


IN THE HIGHLANDS OF SCOTLAND 
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Gp HERBERT qb 


THE For high-production 


PRODUCTION ian 
EXHIBITION drilling...... 


NATIONAL 


ourMra HERBERT 


JULY 7th—14th 


apeiteee ALL-ELECTRIC 
wena 40 DRILLING MACHINES 














ee 


ROEBUCK ROAD - HAINAULT - ESSEX ake ; 
Telephone: HAlnault 4814 For all drilling and tapping 


operations up to 1}”. 








Easy to install. Easy to oper- 





ate. Instantaneous and effortless 





OVERHEAD + TRAVELLERS +: ELECTRIC GOLIATH 





control. Unit construction and 


he A es e A LL r interchangeability enables a wide 


range of special requirements to 


; FLEMING be met. 


CRANES 


DELLBURN WORKS MOTHERWELL - SCOTLAND 
Telephone: Motherwell 50 Telegrams: “ Deliburn”’ Motherwell 


LOCO STEAM + ELECTRIC GOLIATH - TRAVELLER 





PROMPT DELIVERIES 





FULL PARTICULARS AVAILABLE FROM 
HEAD WORKS 
Phone : 88781 (12 lines) 
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ALFRED HERBERT LTD* COVENTRY 





No. 3C Machine at the 
Works of Modern Wheel 
Drive Ltd., Slough. 


SYKES MULTI-CUTTER 
HORIZONTAL GEAR GENERATORS 
3 MODELS 


1A up to |2 in. dia. by 5 in. face 
3C up to 40 in. dia. by 10 in. face 


Full technical data on request. You are cordially invited SE up to 66 in. dia. by 18 in. face 
to inspect these machines at our works, 
\ KES LTD STAINES + MIDDLESEX e ENGLAND Om 
e * Phone: STAINES 4281 (6 lines) Grams; “SYKUTTER, STAINES” 














>, ¥ i - ; x wo = o ~ 
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Made by Professionals for Professionals. 
Tools of experience with inbuilt quality and long life. 
The Britool range covers Socket and Ring Wrenches for 
English, American, Metric and Unified Standards, Midget 
to Giant. Extractors and Service Tools in great variety. 


JENKS BROTHERS LIMITED 


SRITOOL WORKS 
WOLVERHAMPTON, 





susHeuURY, ENGLAND 
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MEASURING MICROSCOPES 
For Research and Industry 











Catalogue No. EN.6147. 


These precision Measuring Microscopes are designed and constructed on sound 
engineering principles and much care and experience goes into their manufacture. 
The lead-screw, which is of large diameter and of 2mm. pitch for speedy 
traversing, is well aged, specially normalized and accurately machined. The 
micrometer heads read direct to 0.01 mm. Each instrument is supplied complete 
with a x 5 or x 20 diameters microscope tube and with a polished wood carrying case. 
TWO DIMENSIONAL MEASURING MICROSCOPE. Longitudinal range 
of 20cm. and cross traverse of 10cm. Fitted with spiral focusing attachment 
and strong plate-glass platform for mounting the specimen or record under 
examination. Cat. No. EN.6147 (Illustrated). 

MEASURING MICROSCOPE. Range 20cm. The lead-screw casting may 
be firmly bolted in one vertical and two horizontal positions and the microscope 
tube may be mounted in two positions. The instrument is extremely versatile both as 
a measuring microscope and as a cathetometer. Specially sprung clamps hold the 
object firmly on the plate-glass platform which is inset into the heavy base. 
Cx. No. EN.6145. 


% Smooth and Uniform Movements + Ease of Operation 
% Reliable Readings * Rigid and Robust Construction 


ScienTirc(})(Gunsteum ENTS 


Our Potentiometers, Resistance Bridges, Galvanometers and accessories, Audio 
Frequency Oscillator, pH Meter, Radio Frequency Bridge, etc., are described in our 
illustrated catalogue, available on request. 


Ww. G. PYE & CO. LTD. GRANTA WORKS, CAMBRIDGE, ENGLAND 
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The COSSENT INE BOLT & ENGINEERING 
London 60, LTB, 


THE PLATT, PUTWEY, S.W.16 ‘chore ‘camer TU) 


‘Grams: Cossentine Put, 


















@ GUARANTEBD FOR 2 YEARS 
@ 60 DAYS FREE TRIAL 


WEIGHT 2 Ib. 14 ozs. 
(MADE IN }’ SIZE ONLY) 


0—150 Ibs. WORKING PRESSURE 
STAINLESS STEEL VALVE AND SEAT 
IDEAL FOR USE ON UNIT HEATERS 
AND ALL OVERHEAD PIPE LINES 


@ WRITE NOW FOR 3° TRAP FOR TRIAL. 


BRITISH STEAM SPECIALTIES LIMITED 


FLEET STREET LEICESTER 
(STOCKS HELD AT ALL DEPOTS) 


























The fitting 
answer... 


* 
Users of motors for driving machinery 
will probably find the answer to their standardised 
motor needs in the Brush ‘B’ range of squirrel cage, totally enclosed, 
fan cooled types. They are built to British Standard Dimensions 
(B.S. 2083, 1954) which determine all basic fixing and general physical 
dimensions to ensure that these motors are interchangeable 
with other B.S.D. Motors. 
Designed and built from accumulated experience gained from 
over 70 years of electric motor manufacture, these 
sturdy machines will meet arduous conditions of service. 
The range of sizes available covers from 1 h.p. to 25 h.p. 





WRITE TODAY FOR STOCK LIST 





B.S.D. Motors by [e}.Wepyet 


BRUSH ELECTRICAL ENGINEERING CO. LTD - HOPKINSON WORKS - CARDIFF - GREAT BRITAIN 
Birmingham Bristol Glasgow Ipswich Leeds London Loughborough Manchester Newcastle Sheff 
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BEGG.COUSLAND 


AND COMPANY LIMITED 


_— 
CENTURY OF WIRE WEAVIN 


Any Mesh Any Metal Any Purpose 


WORKS, 








‘ 








SPRINGFIELD WIRE GLASGOW, S.E. 
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LONDON SAND BLAST DECORATIVE GLASS WORKS LTD 
TELEPHONE : ADV. 1074-5 


SEAGER PLACE, BURDETT ROAD, E.3 


CERAMIC 
COLOURS 


* 





ASHTRAYS - PAPERWEIGHTS - CASHTRAYS 













mViteCyaaiyy 





WRITE FOR DATA SHEETS TO DEPT. A.7 


CIRCLIPS 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2226 and 235! 








TAIN 





ayS... 


try, particularly heavy engineering, 
uld investigate more closely the 
nomics of the waste heat boiler... 
potential fuel saving is very substan- 
and should be pursued.” 





The Waste Heat Recovery Specialists 


{Fetter Lane, London, E.C.4. ’phone: CENtral 0481/2. ’grams: “‘Bonecourt, Fleet, London.” 





Whatever your Industry or Trade 
we can supply the right grade of 


Washed Cleaning and Polishing 


Rags from Stock 
THE MOTOR RAG CO. LTD 


BERKSHIRE RD., HACKNEY WICK, LONDON E.9 
ee | 



























with Patent Tangential Die Heads 


A. general purpose machine, capable of handling a wide variety of Pipe and 
Bolt work at a very low die cost. Tangential Die Head with quick opening 
and closing device, .. . 


Life of Tangential Dies 15 to 20 times that of ordinary Dies. 
Capacity from tin. to 4in. B.S.P. of din. to 2in. Bolts. 


JOSHUA HEAP «col 


no nuts to unscrew. 






ASHTON-UNDER-LYNE, ENGLAND 










and accurately. 


Electrical, electronic, hydraulic or pneumatic "7,0 Sy =% 
controllers are available, from the simple on/off — water_ with lubricating 
control of a damper or valve, to a fully auto- 


matic scheme for boilers, 


process, gas and chemical plants, etc. 


Specialising in valves for high pressure hot water systems up to 
380°F, the range extends down to models suitable for refriger- 
ation and cold room control, and includes types for most 


gases and liquids. 


The Thermocontrol design 
and engineering service, 
with over 20 years’ ex- 
perience, is at your disposal 
to advise on the correct 
choice of equipment for a 
particular application, or to 
submit a complete control 
scheme to make your system 
entirely automatic. 


AUTOMATIC CONTROL of pressure, 
flow, level or temperature releases man- 
power for other work. Thermocontrol can 
do this for you—simply, reliably, economically 
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3-way modulating valve 


stuffing box for long service 


air conditioning, 


Modulating temperature 
controller — standard 
ranges 32°F to 
Accuracy + 0-5°F. 








Modulating electro-hydraulic servo controller Modulati ressii 
for low pressure gas, steam, water, etc. ranges 1-20 pt W.G oo pal 
Effort 800 Ibs. Accuracy 02%. 0° 
Modulating motor for propor- 
dontag =, floating control of 
. lampers and sequence contro! of 
Write for full details and prices to Department E povonntay anata gst 


Thermo (;} contro/ 


INST. ‘gy CO.LTD. 


2-10, VALENTINE PLACE, BLACKFRIARS ROAD, LONDON, S.E.|I. 


APPROVED BY 


ALL THE LEADING AUTHORITIES, B.E.A. ETC. 
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BOLTS 
NUTS 
SCREWS 


JAMES WILEY & SONS, LTD., 


DARLASTON, S. STAFFS. 
Telegraphic Address: ‘* Wiley,’’ Darlaston 


for Quality 
and Service 





Telephone: Darlaston 92 


THE ENGINEER 


143 











METALLIFACTURE LIMITED 


DAKEYNE STREET:NOTTINGHAM : re. - 42055 6 








A SELECTION FROM THE FINEST 
STOCK IN THE COUNTRY 


AUTOMATICS 

CLEVELAND 4 Sp., Latest Type (5), gin. and 
tiie, ond 20 Oe. . 9/16in.—44in. , 400/3/50. 

RYDERMATIC 6 Sp., Vert., Cap. 8in. by 
8in., 12in. Chuck. 

WICKMAN 10 M.M. High Speed, Bar 
Capacity 4in., Complete with Bar Feed and 
Stands, Mtd. 

BROWN and SHARPE “OO” sin. Cap., 


tock. 
UTTERWORTH itin. Automatic, Self- 
Contained Motor Drive. 


BORERS 

RICHARDS Vert. 36in., 2 Sp., 34in. Table, 
Sp. to Table 24in., Geared Drive, 400/3/50. 

CRAVEN Hor. Duplex 8in. Centre, Bed 31in. 
by 14in. HM., 2 Motor Drive. 

"DICKINSON Hor., 3in. dia. Spindle 24in. 

verse, Table 45in. by 28in., Mtd., 400/3/50. 

"WILKINSON Vert. Duplex, 183in. dia. 
Table, F/LPD. 

UNI RSAL Hor., 24in. dia. Sp., Table 20in. 
by 42in. , 400/3/50. 


DRILLS 

BARNES “ Hydram” Hyd. Drilling, Boring 
and Reaming Machine, 4in. Capacity, 32in. 
Stroke, No. 6 M.T., 38 H.P. Motor, 500) /3/50. 

ARCHDALE Miulti-Spindle Drilling Machine, 
18 sete < 4ft. by 3ft. Bed, Mtd. 

RABOMA S5ft. Radial, No. 5 M.T., Mtd., 
380/3/ 50. 


ASQUITH 3ft. Radial Drill, No. 2 M.T., Low 
Base, 400/3/50. 

PROGRESS No. 1 Bench Drill; 4in. Cap., 
Mtd., New, 12 in Stock. 


GRINDERS 
BROWN & SHARPE No. 2 Hor., Surf. 18in. 


.» 400/3/50. 
INOW V.B. 18in. Vert., 32in. by 10in., 


NG 6in. by 18in. Hor. Hydraulic Surf., 
-Contained Motor Drive, Built-in Dust 
Extractor. 
SAMSONWERK Hor. Spindle, Surf. 18in. 
by 6in., 8in. Wheel, Auto Feeds, 440/3/50. 
LUMSDEN Surf., Vert., Sp. ,18in., Rotary 


‘able, Mtd. 
EXCEL No. 1 Bench Surface, Wheel 7in. by 
3in. by 3in. Bore (new), 4 in Stock. 


LATHES 
HARRISON Lathe, 74in. Centre by 
sn Gin. B.C. Gap Bed Lathe, 24in. Hollow 
Mandrel, Standard Equipment, 400/3/50. 


ROLLO Gin. Centre by 36in. B.C. Gap Bed, 
» otori: 
LE BLOND 10in., pe. and 14in. Straight 


” Gin. by 36in. Toolroom, 
New cn yang 

HERBER Sar 

New CROWTHO N 1Oke, oth yo B.C., 
S.S. and S.C. Gap Bed, Motorised. ° 


HEAVY-DUTY LATHES—MOTORISED 
LANG 33in. Swing by 30ft. 8in. Boring Lathe. 
NOBLE and LUND 18in. Centre by 21ft. 6in. 

B.C., Mtd., S.S. Only, Flat Straight Bed, 

Twin Saddles, Swing 25in. dia. Over Saddles, 4 

Speeds, Weight 24 tons. 

SWIFT 13in. Centre by 21ft. B.C.,S.S. and S.C, 
OLDFIELD and SCHOFIELD ISin. Centre. 
by 22ft. B.C. 


MILLING MACHINES 

CINCINNATI No. 3 Universal Dial Type, 
400/3/50., High Speed, “Equal New’’. 
ma NATI Hor., No. 2, Dial Feed, 

3 
CINCINNATI Vert., No. 4 SPD., Mtd., 
W/S. 72tin. by 19in. 

SMITH and COVENTRY Hor. SPD. 74in. 
by 17in., Long Trav. 45in. by 16in. Speeds. 

CUNLIFFE & CROOME —. Table 60in. 
by 12in., H.P. Motor, 400/3/50. 


PRESSES 

RHODES 150-Ton Friction Screw Press, 64in. 
Screw, 28in. Between PIT 14in. Stroke, 
364in. Bolster by 264in., 440/3/50. 

TAYLOR and CHALLEN Type 927, 55 Ton 
(Geared), Open Fronted. 

BENTLEY 40 Ton, lin. Fixed Stroke, 20in. Sq. 
Bolster, 400/3/50 

BLISS No. 31 "Ungeared, a Ton, 2in. Stroke, 
9tin. ree 3in. Belt Drive: 

H.M.E. L.20 Inclinable Adj. Stroke, Table 23in. 
by 15in., Beit Driven. 


MISCELLANEOUS 

HASENCLEVER 34in. Hor. Forging and 
Upsetting Machine, 630 Tons Pressure, 9?in. 
Stroke, 35 H.P. Motor, 400/3/50 

NOBLE and LUND 54in. Flui-Feed Cold 
Saw, Motorised, 400/3/50 

BARNES No. 2 Hor. Hydraulic Honing 
Machine, is een 

BECHE 500 KG. (10 Cwt.) Hammer, Type 

L.G.H., soin Daylight, Hammer Face Ilin. by 
llin., 120 Biows_per min., 400/3/50. 


NORMAN E. POTTS (B’HAM) LTD. 


130 MOSELEY ROAD, BIRMINGHAM, 12 


(vic. 1278) 


See our advertisement on page 8 














and many new subjects 


1954 (59th Edition) 
TWO VOLUMES IN CASE (Crown 8v0.) 


75/ = (plus'postage 2/6) 


covering modern theory and practice in 
all branches of engineering 


SEND FOR DETAILS 


parable range of subjects so concisely 





Dbtainable through your local bookseller or direct from the publishers:— 
elephone: CENtral 6565 


with much additional information 


KEMPE’S Engineer’s Year-Book 


A complete library in two volumes (3,000 pages) 


* No other single publication devoted to engineering covers a com- 






JUST 








PUBLISHED 
KEMPE’S ENGINEER’S YEAR-BOOK, 28 Essex Street, Strand, London, W.C.2. 
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7315 One Second-hand — Fairbairn Lawson Coombe mild steel bar 14" to 24”, top pallet face 
and Barber : ‘all-Geared Head, 21” centre SS. 64" x4’, with motor and vee rope drive for 
po S.C. Lathe, admit 25’ between centres, 400/ 3/ 50 cycles. 
g speeds, 2° 18 to 100-20 r.p-m., motorised 7323 One Second-hand * Reed Prentice’ No. 5 
400/3/50 cycles Heavy Duty Vertical Milling Machine, table Tel 
7347 One Second-han' nd * ham ” All- Geared Head 68” x 16", ig spindle speeds, 7/ r.p.m., 
s.S. and S. C. Lathe, wie over bed 24”, admit depth of throat 20’, motorised 400/3/50 cycles. 
13’ between centres, dia of hollow spindle Ae", 7335/9 Two Modern Design * Adcock and Shipley ’ 
12 spindle speeds, 210 r.p.m., arran nged for Vertical Milling Machines, table working 
fast and loose P: pulley drive surface 20” X 10”, power longituding} traverse of 
7356/59 Four Unused ‘ Rolco’” All- Geared Head S.S. table 12, cross traverse-han' » 6 spindle 150 g.p.m 
and S.C. Lath admit 3’ 4” between centres, speeds, 7 4750/1500 r-p.™., motorised 400/3/50 split casi 
wing in ga 92” dia. x 8”, 8 spindle speeds, cycles. wo Brod! 
33/450 r-p.m motorise 400/3/50 cy’ 1289/92 Four Second-hand * Archdale’ 14” Hori- 40 alge 5 
7355 On e Used ‘ Ward Haggas and Smith’ All-Geared zontal Plain Milling ee a table 19” x 84", horiz., s 
Head Boring and Facing Lathe, swing over be 16 spindle aneere (600 r.p.™., motorised - co 
60” dia., faceplate 54° dia., 18 spindle speeds, 400/3/50 cycles. Po mpy 
2°5 160 .P m., saddle fitted with power-operated 7341 One Modern Des sign Second-hand * Ormerod ° horiz., $j 
pa motorise 400/3/50 cycles. Slotting an max. stroke 10”, 4 speeds - . 
7283 One Seco d-hand * ard’ No. 7 All-Geared 20/65 r.p.m., ram face to back of ‘throat 23", 280 ohn 
Head Capstan Lathe, 2%” dia. spindle, 8 spindle Sadi drive om. motorised 4 13/50 cycles. Pump, ty 
speeds, 20/536 r.p.m., moto orise 400/3/50 cycles, 7354 One * Fielding and Pla tt’ ney New —* 
7342 One Modern Design * Churchi i? 10° 24” Hydraulic Three-Throw ‘Enclosed T pe Pump, = 
Universal Hydraulic Grinding, Machine, maxi- rams 33° dia 10” stroke, capacity iss gallons G 
mum wheel size x1", maximum Ss speed 1860 = minute driven by 290 H.P. motor, suitable 
r.p.m., with Bots. Istarters and isolator ‘or 400/3/ 50 cycles. we 
switches — for 400/3/ 750 cycles. Serial 7298 one Second-hand * Clifton and Baird’ 18° i 
No. 12210 Hydraulic Feed Cold Sawing Machine, size of 
7242 One © Churchill’ Vertical Spindle Hydraulic saw 18” to cut bars 6”, joists 3 9°X6'; motorised 
7 ms Ace Grinding Machine, neg of table 4 42” 400/3/50 cycles. 
dia. of segmental W s, hydraulic 7222 One Second-hand * Clifton and Baird’ Saw BORER 
ES to table, moto orised 400/ 3) 5/50 cycles supply. Sharpening Machine, a sharpening circular One New D. 
7211 One Secon -hand * Churchill’ Model O.S.B. saw blades up to 48” dia., motorise 3/50 Spindle Pi 
Horizontal Spindle ! oy oe Gringo! Ma- cycles. amolets 
chine, table size 40” x 4 400/3/50 7322 One Second-hand © Western” 4’ Radial High- Output.— 
cy - Speed Drilling Machine, 12 spindle speeds adjustat 
7346 One manne ‘Craig and Donald * Spering 40/2 2000 r.p.m., No. 4 M.T., with power trol dos 
xT heat Roll T Plate Bending an feeds, loose table 20° % 18", motorised 400/ /50 Electricity 
Straightening, Rolls, largest roll 6x12" dia., cycles. to rectif 
three remaint ing rolls "x 10° a drive from 7198 One Second- -hand * Adcock and Shipley > Heavy Wy ns . 
20 H.P. motor, suitable for 400/3 (0 cycles. Duty Motor Pn Pillar a; Machine, Co., Ltd., 
7361 One Second- -hand ‘ Massey ; when © Slide Type No. 4:M , 9 spin ndle arg 28/535 r-p.m;, Cnet 
Pneumatic Power Hammer, stroke maximum size of "2 and F compo pound table 26”) x 16”, pn 
14”, blows per minute 200, top pallet face motorised 400/3/50 cycles. Electricity 
62” 44”, with motor and vee rope drive for 7344 One Second-hand Single-Ended Plate Splitting Particulars 
400/3/50 "cycles. Shear, “Pels’ type, t shear plates UP o 1” 
7360 One Second-ha hand * Massey” 1-cwt- Slide TyPe thick, rounds up to 42 dia., angles rae: E9183 G 
Pneumatic | Power Hammers, m4 aximum stro e Ss length o shear blades 133’, length of : 
12”, blows ‘per minute automatic 240, to work strokes 1%”, arranged for motor drive. 
One 
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Re eet 
r further 






/ 
oH 
JOHN CASHMORE LIMITED or 


4 GT. BRIDGE, TIPTON, 
NEWPORT, MON. 


‘1 STAFFS. 
Tel.: Tipton 218 
I 
re is Tel.: Newport 3944/7 

Me {/ Two 600kW 

is D.C. 
i Tw 8 9 AW 
4 428 hy 
3, CAS’ 


ORES . = 
tee 


























































» Dept. 6. 
os Erith 4 
T IRON 
tity availa 
ar.—Ree: 
ta ("phone 

ERICAN 
for immedi 
heed offer 
+» Trowell, N 


SM/JC 11308 








June 25, 1954 
FOR SALE 


CONNELL 


OF COATBRIDGE 


ANOTHER SELECTION FROM OUR LARGE 
KS OF RECONDITIONED PLANT. 
RADIAL DRILLS. 
modern ‘“ Archdale’’ Sft. elevating arm 
wa Drills, No. 5 Morse taper socket, motorised 
440 volts, three phase, 50 cycles supply. Low 
ll errs: condition. 
SHEARING M ACHINES ‘AND GUILLOTINES. 
Oliver No. 25 ‘* Quickwork ’’ Rotary Shears, with 
table slitting fence, anti-curl rolls, side brackets 
and support shafts for use with all’ attachments, 
motorised 400/440 volts, three phase, 50 cycles. 
= 


ly un 
leavy-Duty Guillotine, by Breuer, capacity 7ft. 
mi motor driven through gearing. mpletely 


oned, 
mond STRAIGHTENING MACHINE. 
Motor-Driven Angle Rolling Machine, by Crow 
Hamilton and Co., capacity 4in. a 4in., speed 90ft. 
per minute, com lete with 20 H.P. A.C. ‘motor, suit- 
able 400/3/50. Excellent condition. 
pOWER HAMMERS, 
Ross Rigby 30-Cwt. Arch Form Electric Pneumatic 
Hammer, installed new 1941, in excellent condition, 
sif-contained, powered by 125 H.P. slip-ring motor, 
Lancashire Dynamo, 440/3/ 
%-Cwt. Steam Hammer, by Nasmyth Wilson and 
. + p per cent. cylinder, suitable for con- 


DRAULIC PRESSES, 

Four 1280 tons p , four-column, Upstroking 
Hydraulic Presses, twin rams, 24jin. dia. by 8in. 
sroke, steam-heated platens 6ft. 6in. by 4ft., table 
th. 6in. by 4ft. 2in., working pressure 3000 Ib. per 


square inch. 

























Full particulars from : 
JAMES N. CONNELL, 


LIMITED, 
COATBRIDGE, SCOTLAND. 
Telephone : Coatbridge 1121 (5 wae ons 


600. 


TURBINE PUMPS 
750 g.p.m., 308ft. hd., GWYNNE, 2 stage, horiz., 
split casing Pump, type KD, on bed-plate coupled 
to Brook 250 h.p. slipring motor, 400/440/3/50, 





1450 r.p.m. 
40 g.p.m., 220ft. hd., PULSOMETER, 2 stage, 
horiz., split casing Pump, type HSRBS, on bed- 


plate ‘coupled to Crompton Parkinson 85 h.p. 
slipring motor, 400/3/50, 1475 r.p.m. 

0 g.p.m., 250ft. hd., PULSOMETER, 2 stage, 
horiz. , split casing Pump, type HSRBS, on bed- 
plate, coupled to Higgs 50 h.p. slipring motor, 


400/3/50, 1440 r.p.m. 

280 g.p.m., 470ft. hd., PULSOMETER, 6 stage 
Pump, type T5/A/6, on bed-plate, coupled to new 
Brook 60 h.p. slipring motor, 400/440/3/50, 1450 
L.p.m. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS. 


Tel: Pudsey 2241. E201 G 





FOR SALE 
BOREHOLE PUMPING EQUIPMENT 
One New D.C. motor driven, direct-coupled, Vertical 
Spindle Pump, by Harland Engineering Co., Ltd., 
complete with switchgear-rectifier, control gear, 


&&. 

Output.—125,000 gallons per hour from 500 feet, 
adjustable by efficient float-operated field con- 
trol down to 42,000 gallons per hour from 350 
feet. 

Electricity supply, 11,000 volts, 3 fa. 50 ate 
to rectifier transformers ; ; 500 volts D.C, 
motor, 

One Second-hand Pump, by Harland Engineering 

Co., Ltd., complete with control gear, 

Output. — 42,000 gallons per hour from 230 feet 
or 21,000 gallons per hour from 150 feet with 
alternative motor. 

Electricity supply, 400 volts, 3 phase, 50 cycles. 

Particulars from the Engineer-in-Chief, 

Port of Bristol Authority, 
Avonmouth, 


E9183 G Bristol. 





FOR SALE 


One Greenwood and Batley 150kW, three-phase, 
9 periods, 500-volt TURBO-ALTERNATOR with 
surface condenser, &c. Working steam pressure 
200 Ib. per square inch plus 100 deg. Fah. superheat. 
For further particulars apply to : 


BAIRDS & SCOTTISH STEEL, LTD., 


Gartsherrie Iron Works, 
Coatbridge. 


Two aye ne a on ny gam Sets, 220/440 


is D.C., 
Two 850k W § my Diesel 2 Alternator Sets, 400/440- 
50, 428 r.p.m., auxiliaries, &c. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E9173 G 























E4152 Ga 








ONDITIONED EX-ARMY HUTS and 
ufactured buildings. Timber, Asbestos, Nissen 
ype, Hall type, &c. All sizes and prices.—Write, 
or telephone, Universal Supplies (Belvedere), 
id,., Dept. 63, Crabtree Manorway, Belvedere, Kent 
» Erith 2948), E654 G 
iT IRON FLOORING PLATES, substantial 


ity available in various sizes at uced prices 
—Rees Industries, Ltd., Pencoed Works, 
a (’ ‘phone 1700). E8680 Go 


MERICAN ROSS &-ton Fork-Lift Truck avail- 
for immediate sale. New truck delivered. £1700 
Rearest offer.—Full particulars from Leaderflush, 
d., Trowell, Nottingham. 
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FOR SALE 





FRED WATKINS (BOILERS), LTD. 
RECONDITIONED. MACHINERY FOR 


E 
STEAM BOILERS.— Cochran Vertical, 30 in 


am. 3ft. to 8ft. 6in. dia., prompt deliveries 
a Economic, 4fi Oft.idia., including — e and 
> ja, 


ee ca ee Ott. b 
140 Ib., 28ft. by 7ft 6in. by 160 ib.; co t. by 
Of. sin. by 160 1b-, 1940, two 20tt. by Sf, by 200 Ib.; 
300 Reconditioned rie Cross-tube, all sizes, 

AIR COMPRESS: RS pppowett Lindley 600 ca. 
ft., 150 H.P. Brook Motor ; rsoll-Rand, 200/300 
cu. ft.; C.P.T., 320 cu. ft.; olman, 212 cu. ft.; 
Holman, 100 cu. ft., all motorised, Paes en, 

200 AIR RECEIVERS st oO Oft. dia. 
inventing fifty 8ft. 6in. by 5ft. 6in. by is Ib. all tested 


‘anteed. 

an fESEL. ENGINES, HORIZONTAL COLD 
START.—140 H.P. Crossley, 40 H.P. Crossley, 30 
H.P. Babcock. 

CRANES.—8-ton Ransomes Diesel, pneumatics , 
1952; 5-ton Coles Petrol-Electric, new 1945 ; 
2-ton Chaseside, 1 ea neumatics (two) ; 10-ton Steam 
Loco. Cranes, 35/40ft. jibs ; 5-ton Taylor, 40ft. jib ; 
2-ton Smith, 40ft. jib ; all 4ft. 84in gauge. 

RAILWAY MATERIAL. nh 2 12in. by 20in., 
—— coupled Lg i 160 Ib. w.p.; large 


Rails, Poin 
sSLECTRIC MOTORS. m*330 H.P., 750 r.p.m., 
400/3/50, also many others. 
STEEL PIPING.—10,000ft., 
2000ft., 8in.; t., 10in.; 1000ft., 12in. flanged ; 
10,000ft., 4in. Victaulic ; 500 Steel Bends, 6in., 8in., 
a 10in.; — Pumping Hose, 4in., 8in., 10in. 


re, flanged as 

EAST IRON PIPES. —Large stock all sizes up to 

ged and s.s. Immediate delivery. 

VALVES. —Exceptional Sur, ond Ministry Lot, 
New Stainless, Audco, Saun Keebush Acid 
Cocks and Valves, over 5000, immediate delivery, 
below makers’ prices. Large stock, all sizes, Parallel 
Slide Sluice, Gunmetal, Reducing and Check Valves. 
List on request. 

STORAGE TANKS.—Two Lead-iined, 35ft. long, 
9ft. dia.; 200 Steel Vessels for oil, bitumen, acids ; 
ad dish-ended Pressure Tanks, 8ft. 6in. by 5ft. 6in. 

ia. 


3in. and 6in. screwed ; 


Comprehensive catalogue, ‘‘ Watkins Machinery 
Record,’’ published monthly ; free copy on request. 


SLING ENGINEERING | WORKS, 
COLEFORD, GLO! 
*Phone : Coleford oi. E366 G 


ALBION 1Ww WORKS 


FOR SALE 





bac tama tin. capacity, 8ft. and 10ft., 

NEW EL LDAIR ee. ALLIGATOR 
SHEARS, Models ‘ 00” a **01,”" motorised 
400/3/50. 

RHODES, cap., OVERCRANK 


8ft. by in. 
GEARED GUILLOTINE, 400/3/50 
NEW SCOTT, 6ft. by jin. and fin. BENDING 
ROLLS, 400/3/50. 
NEW CARDIFF type C, No. 1 COMBINATION 
PUNCH, SHEAR AND SECTION CROPPING 
MACHINE, fin. plate, 2}in. angles, lin. square, 


FROST, 6ft. by tin., SLIP END, HAND GEARED 
BENDING ROLLS. 

DE BERGUE 34A AUTOMATIC, MULTIPLE 
PUNCH, for plates up to 7ft. 3in. wide by 31ft. long, 
capacity 18 holes #in. dia. by jin. plate at one 
stroke, motorised 400/3/50. 


THO W. WARD LTD. 
ALBION WORKS - - SHEFFIELD 
*Phone : 26311. “+Grams : “* Forward.”’ 
Remember - - - 


Wards might have it! 
E213 G 


600 


TEAM ENGINES 
375 h.p. BROWETT LINDLEY, vert., compound, 
140 Ib. pressure, atmospheric exhaust, 350 r. p.m. 
368 h.p. BELLISS and MORCOM, vert., compound, 
170 Ib. pressure, 20 lb. back pressure, 375 r. p.m. 
300 h.p. BELLISS and MORCOM, vert., twin cylin- 
der, non-compound, 75/120 Ib. pressure, 5/40 Ib. 
back pressure, 428 r.p.m. 
All complete with usual accessories. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


B.C.S. 
—_ - B. & W. type CTM, 180 Ib. Superheater, 


Econo 

308. 37 “ete. 6in. Lancashire, 160 1b., Yates and 
Thom, fittings. 

Cochran, Economic, Vertical Boilers in stock. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E9171 G 


NISSEN TYPE HUTS for sale. All prices reduced. 
Prompt despatch of 16ft., 24ft. and 30ft. wide huts ; 
also Romney Huts, 35ft. wide, and Blister Hangars, 
86ft. 6in. and 91ft. wide. All completely recondi- 
tioned. These buildings are in various lengths and 
comprise steel framework with corrugated iron, 
corrugated aluminium or corrugated asbestos sheet- 
ing.—Full details from J. Thorn and Sons, Ltd., Dept. 
115, Brampton Road, Bexleyheath, Kent. fe... 

Bexleyhea th 305). 

METERS 0 Sg me eer all types, ACC. 
quarterly credit, single and three phase 34 wire, 





E203 G 








24/100 amp. Prepayment, single, pee and triple 
pon fixed or veriebls tariff 24/50 amp. Delivery ex- 
stoc! 


——* free catalogue lists 200 types. 
Trade discount 334 per cent.—The Electric Meter 
Company, Dept. TE46, Castle Circus House, 
Torquay (Telephone, 7963). E4068 G 
AUTOMATIC GEAR SLOTTING yo 
for sale, for gears up to 78in, dia.—F. J 

Ltd., 359, Euston Road, London, N.W.1 (bus: ea. 


THE ENGINEER 


FOR SALE 


‘600. 


STEAM-DRIVEN GENERATING PLANT 
780-kW. MET-VICK esening Turbo 
Generator Set, 150/ pressure, pass-out 
15/30 lb. pressure ; po for full or part con- 
densing, a snacester 220 volts D.C. 
500-kW. MET-VICK pass-out/condensing, Geared 
Turbo Alternator Set, 150/250 





Ib. peemmaes pass- 


pass- 
pressure, the re- 
to condenser, 


Alternator Set, 180 lb. pressure, 575 deg. F., 
out 13,000 Ib. per hour, 25 Ib. 
mainder a yee 
400/440/3/50, 4 wire. 
312-5-kVA. BELLISS and MORCOM/CROMPTON 
PARKINSON, engine vert., compound, 160/170 Ib. 
ones aeoin/S0.'4 Ib. — pressure, 375 r.p.m., alter- 
I87LKVA. BROWETT LINDLEY/BRUCE 
PEEBLES, engine vert., compound, 140 Ib. pres- 
one 5 Ib. back pressure, 428 r.p.m., alternator 


/3/50, 4 wire. 

75-kW. BROWETT LINDLEY/G.E.C., engine vert., 

Soon, - 125 Ib. pressure, 10/15 1b. back pressure, 
., generator 230 volts D.C., compound, 

1SkW! PBELLISS and MORCOMIE.C.C., engine 
vert., compound, 150 pressure, 10 Ib. back 
pressure, 500 r.p.m., generator 110 volts D.C., 
compound. 

All complete with standard accessories and switch- 


* GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. E202 c 


SLUICE VALVES 
Two Unused Palatine 24in. Sluice Control Valves, 
tested to 400ft. head, 7°5 m.g.d. to 12°5 m.g.d., with 
maximum loss of head of 0°75ft. 


Four Unused Glenfield and Kennedy, 36in., 
2. angle, Tilting Disc Reflux Valves, fianged 
able C, 


One Unused Glenfield and Kennedy, 32in. Elec- 
trically Operated Sluice Valve, flanged Table C. 


One Unused Glenfield and Kennedy, 24in. Elec- 
trically operated, double beat, mushroom type, 
Flow Control Valve, flanged Table C. 


Two Unused Blakeborough, 24in. Sluice Valves, 
flanged Table C. 


Two Unused Glenfield and Kennedy, 12in. Sluice 
Valves, flanged Table C. 


Two Unused Mueller Co., 
12in. by lin. holes on 17in. p.c.d. 


Ten Unused Alley and MacLellan 12in. Sluice 
Valves, flanged Table C. 


alternator 





12in. Sluice Valves, 


PUMPS — 
Two Unused Pulsometer “‘ Pacific,’’ 10in./6in., 
—_ stage, Centrifugal Pumps, 1500 g.p.m. to 430ft. 
ad. 


W. H. COLLINGBOURNE & CO. LTD. 


1481, STRATFORD ROAD, BIRMINGHAM 28. 
*Phone : Shirley 3303. E656 G 





FOR SALE 


GISHOLT 42in. VERTICAL BORER. 

DICKINSON 3in. HORIZONTAL BORERS. 

KEARNS FLOOR TYPE BORER, No. 7 Morse 
taper spindle. 

TULLIS 3jin. SPINDLE FLOOR TYPE BORER. 

Hundreds of other new and second-hand machines 
in stock. Please send for priced catalogue. 


F. J. EDWARDS LTD., 
359-361, — ROAD, LONDON, N.W.1. 


ton 4681, an 
41, WATER STREET, BIRMINGHAM, 3. 
CENtral 7606. E9309 G 





SLAT CONVEYOR 


Heavy-duty Slat Conveyor for sale, 18in. wood 
slats, adjustable discharge 4ft. 6in. to 14ft. 6in., 
drum centres 22ft., petrol-engine-driven and 
mounted on steel w! 
- ae ditioned Brick Elevators, by Wilds and 
an 
WILLIAM R. SELWOOD, LTD., 
cate ee HANTS. 
*Pho: 2275. E8928 G 





B.C.S. 


Two 1500kW Brush-Ljungstrom Turbo-Alternator 
Sets, working pressure 185 ib. per square inch, 6600 
volts, 3 phase, 50 cycles, 3000 r.p.m., complete with 
surface condenser and all ancillary equipment. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246, E9174 G 





100 R.B. EXCAVATOR for Sale or Hire, 
rho yd. face shovel equipment and 375kVA, S300V, 
ycle, three-phase National/Brush Diesel Alter- 
nator, complete with all accessories, including 2000ft. 
trailer cable to power above excavator. All ,Practic- 
ally new.—BOX No. E9310, ‘* The Engineer.”’ G 
2-TON BRUSH LOW-LOADING' HY- 
DRAULIC ELEVATING PLATFORM TRUCK, 
battery driven, complete with charger. New August, 


WILLIAM R. SELWOOD, LTD., Chandler’s 
Ford, Hants (’Phone, 2275.) E9095 G 
SEVERAL HUNDRED pressed steel Tank Plates 
for sale, 4ft. square. In first-class condition, suitable 
for bins, ,hoppers, &c.—BOX No. E8929, ** The 
Engineer. G 
FACTORY with 300 Machine Tools available, 
wishes to dispose of entire plant, details of specific 
machines sent, but not complete lists ef to a 
shortage.—BOX No. E9220, “‘ The Engineer. 
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FOR SALE 





Two SEDGWICK Double Geared Press Brakes, 
motorised 415/3/50, capacity 100 tons by 10ft. 
working length, between housings 8ft., stroke 3in., 

gap in open ends 10in., die space 1Sin. Weight 
Shr. 84 tons. 

LEE & CRABTREE size 60 ND, Geared Inclinable 
Press, motorised 400/440, 3/50, i. approx. 
60 oo —_ a centre to tee-slotted 
bed by 1 194in. Weight abt. 68 

BESCO Eccentric Punching Press, 
meumiael 100 /440/3/50. adjustable pom and 
adjustable table, pressure exerted 28 tons, adjust- 
ability of stroke 5/16in. to 2}in., table 20jin by 
15gin. Weight abt. 27 cwt 

New BESCO Model 96/25, Overcrank Double Geared 
Production Ne mapa a open-ended side frames, 
alloy steel blades with four edges, automatic hold- 
down, all gauges, capacity 96in. by jin. mild steel 
plate, bet — uprights 984in., gap 6in. Weight 
abt. 

ERCO Model "244, Beam Type, Double-Sided Pneu- 
matic Automatic Punching and Riveting Machine, 
may be used for punching and riveting, punching 
only, or riveting only, max. punch 5/32in. dia., 
max. combined thickness punched 5/32in., max. 
it of rivet 4in 

BES: Open End Undercrank Guillotine Shearing 
Machine, motorised 400/440/3/50, ones hold- 
down and gauges, capacity 73tin. A 
mild steel, gap 24in. Weight abt. p Bey 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON — 
LONDON, N.W. 
EUSton 4681- 3771 ; 


LANSDOWNE HOUSE, 41, 4 STREET, 
BIRMINGHAM, 
Telephone : Central 7606-7. E209 Gc 


Telephone : 





FOR SALE 

Two MclLaren-Brush Diesel Alternator Sets, 
55 kilowatt, 400 volts, three phase, four-wire. 

Self-contained units on bedplates complete with 
Petter petrol compressor starting set, switch cubicle 
with meters, voltage — unit, daily service 
heaters, &c.; 300 hours since complete over- 

ul, 


Also 9000-gallon Fuel Oil Tank and Streamline 
Lubricating Oil Filter. 

The above plant may be inspected by appointment. 
Buyer removes. 

BOX No. 4174, “‘ The Engineer.” G 

























PROFILE CUTTING 
from }in. to 15in. thick mild steel. 
LARGE STOCKS — PLATE. 


1—1,000,000 off. 
HIGHLY COMPETITIVE PRICES. 
SPECIAL BREAKDOWN SERVICE. 


COX & DANKS LIMITED, 


WADSLEY BRIDGE, 
SHEFFIELD, 6 


Tel.: Sheffield 44291. E9064 G 





FOR SALE 
One MVE Desk Type CONTROL BOARD with 
instruments, 12-3300V and 5-550V armour-clad 
mo nay type oil circuit breakers for a 50-period A.C. 
supp’ 
For further particulars apply to : 


BAIRDS & SCOTTISH STEEL, LTD., 


Gartsherrie Iron Works, 


Coatbridge. E4153 G 





B.C.S. 


Two 2-Ton Electric Travelling Cranes, 40ft. jibs. 
3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E9172 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings. New 
and second-hand. Complete installations. 

All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 

East 1844/5 





LATHE, Le Blond Regal, all-geared head, 
15in./36in. between centres, Norton gearbox. rics 
Lathes, Dempster Moore, 64, S.S. and S.C., swing- 
in gap 21in. by 7in., 36in. between centres, all-geared 
4ft. adjustable Keetona Cramp Folding Machine, 
— with ay type fin. £185. 
Broom and de twin-cylinder Compressor, type 
EP.660, complete with 24 H.P. motor, air receiver, 


cooling tank, 5 
Kings Langle Kings 
Langley (2215). ” E9106 G 


MICHIGAN LORRY-MOUNTED MOBILE 
CRANE for disposal with crane boom and shovel 
attachment. Excellent condition.—J. F. Pinewood, 
Pine Grove, Brookmans Park, Herts. E9244 G 
CRANE GANTRY for sale, with 6 tons Coles 
electric hoist block, 400/3/50. First-class condition. 

LIAM ‘SEL OD, LTD., Chandler’s 
Ford, Hants (Phone, 2275). E8927 G 


For continuation of Small Adyts., page 148 


Engineering Co., Ltd., 
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Think of the right thing — Don’t copy ! 
Market it courageously — On merit ! 


Success is your, — By right ! 


Like ouw ! 
























































ENTIRELY CLECO CONCEIVED 


MAINLY PIONEERED 
BY CLECO 


SIDE-SHIFT ENTIRELY 
CLECO CONCEPTION 











cLECO 


CLECO SELF-LEVELLING AUTOMATIC RAMP 

enables goods to be loaded into rear of vans with power trucks 

or hand trucks. Van any loading height yet registering 

perfectly with existing dock, continuously and automatically. 

% HEARSAY “Finest contribution in the world to mechanisation 
in recent years” 


CLECO TRAVELLING GALLOWS SIDE-SHIFT 
EXTENDING WHEELBASE FORK-LIFT TRUCK 

for stacking heavy loads high and in the smallest aisle widths 
with dead accuracy at every approach, 40” x 48” pallets 
requiring only 70” aisle for 60% floor coverage stacking at 90°. 


% HEARSAY “Fork truck design should have started this way” 


CLECO TRAVELLING GALLOWS SIDE-OPERATING 
FORK-LIFT TRUCK 

the complete answer to the problem of handling articles of long 
and narrow dimensions, such as pipes, channel and angle 
sections, timber and similar items. 


% HEARSAY “Blimey—just what I’ve been looking for’ 


CLECO STRADDLE FORK-LIFT TRUCK 

for multi-storey premises where floor loading has to be kept to 
a minimum. Provision has to be made for the outrigger 
members in the pallet or stillage system. This extremely 

stable machine is especially recommended for very heavy loads. 


% HEARSAY “Doesn't half save cost and space, and how safe!” 


CLECO PALLET AND STILLAGE TRANSPORTERS 
for moving pallets or stillages from machine to store and where 
manceuvring space is limited. Pallet trucks have loading 

height as low as 2}”. By virtue of their counter-balance 
characteristics can enter double-decked pallets without 

scraping the base. 

% HEARSAY “What manewvrability!” 


CLECO COUNTER BALANCE SIDE-SHIFT FORK-LIFT 

TRUCK 

specially designed to negotiate narrow doorways and aisles. 

For side-loading of lorries and stacking in depth. Side-shift 

assures 100% accuracy when placing loads. 

% HEARSAY “Why does it always devolve upon Cleco to find 
the answer?” 


CLECO 


ELECTRIC INDUSTRIES LTD. 


Foundry Square, 


Leicester, England 


Telephone Nos.: 60774-22183 


Manufacturers over the last 20 years also of Electric Cars and Vans, 
Industrial Tractors and Trailers, Transformers, Rectifiers, Battery 
Chargers, Arc Welders, Controllers, Switchgear Hydraulics, etc. 


Jui 


Austin il 


Bakelit 
Baldwir 
Barlow 





a het COOL lCiCOPC lll 


A. E 


LONG $1 


ee 











British Electrical 
Associ 


June 25, 1954 


Aabacas Engineering 
Abbott & ya Boy 

i, Jey 
Adamso' Prod 


Ajemiciuan Union, Ltd. 
Anderton Springs, ‘Ltd... 
Arbuckle, Smith & Co., Lia... 
Archdale, J., & Co., Ltd Seetsecena a 
Arkinstall Bros. cae 

Armstrong Stevens & Son, ‘Ltd. st 
Ascott Precision Tool Co., Ltd.139 





Ash, J., & Son, Ltd................ 47 
Austinlite, Ltd. bcdladvaceiataabeuse 55 
© Bakelite, Ltd. . . 97 


Baldwin Instrument Co., , Lid... 86 
Barlow & Chidlaw, Ltd... . 84 
Barrmor Tool Works, Ltd.......138 
Beck & Pollitzer, Ltd.............. 16 
Begg, Cousland ‘%&Co., Ltd......141 
Bell’s Asbestos & Engineering, 






Braby, F., & Co., Ltd............. 10 
Bridge, D., & Co., Ltd... 
British Appliances Manut 

turing Co., Ltd. 


fs Co., 
British Steam Specialties, Ltd.. "140 
' Broadfoot, J., & Sons, Lid.......114 


Bronx Engineering Co., Ltd.....124 
Broom & Wade, Ltd. .............109 


| Brownlie & Murray, Ltd.........114 
Electrical " s 


Engineering 
CO., Ltd ieceee se cceeceecesee 1-140 
Buchanan Bros., Ltd. ............ 117 











THE ENGINEER 


INDEX TO ADVERTISERS 



























































PAGE PAGE PAGE PAGE 
Fleming Birkby & Goodall Kearns, H. W., & Co., Ltd... New Diesel Co., Ltd......... 10 Smith, T., & Sons (Rodley), 
TREE, csssscseessonscsscl Kempe’s Engineer’s Year Book14s | nated == agg B, Cover iv 
Hee hay Yoon ) Fe 62 Sales South Durham Steel & Iron 
ee aE tis Biatarerescncngangsaseaesnas 103 
Forster, T. 5 > Sons Ltd... pencer-Bonecourt, Ltd.......... 14 
Foust J & F Co agai 57 3 oe a _ land, - 
raser, | ecahanieswen teel Cor t ’ 
Fuller, Horsey, Sons & Cassell148 . Lid cies ~ ean SmaRE AS Lo 117 


Gem Brushes (Luson), mae a 





joo toe re Co., Ltd... : 97 
General Electric Co. Step Tee Co. (Lon- 
General Refractories, lea” ae 93 Olding, J., & Co., Ltd. m), Ltd... . 
picrag Cs. Gilkes, G., & Gordon, Ltd.......115 Opperman, . E., Ltd.. Stewart, C. & 
Cohen, G., Sons & Co., eves OF lestone Pumps, Ltd.......... 121 Shapers, Led. Stewarts & Lloyds, Ltd. 
Colt Veni sess Osborn, S., & Co., Stothert & Pitt, Lid... 
Strachan & Hi 
Pinchin Johnson ........... Sulzer Bros. (London), iG. 
fy 131 Superheater Co. 
Pohlig, J., Aktiengeselischaft... 65 Sutcliffe, R., 
Pool, J. » Ltd......,..-.0-.---. 25 Sykes, W. B. 





ham), 143 
Power-Gas Corporation, Ltd... Tangyes, Ltd. 


Pratt Bros. (Stourbridge), Led. le lS RAE SS SAE, 54 
Priest Furnaces, SS ‘ 4 Vevies, F., & Sons (Manches- 
Pulsometer Engineering 4 Ltd. 38 
ES SOR aS ae 0 Taylor Woodrow .. 
Pye, W. G., & Co., Ltd. ........+. 140 it 
brn i“ 
Ratcliffe, F. S., Rochdale, Ltd. 22 i 


Renold & Coventry Chain Co. 
Dawson & Downie, L' Ril wadeeenn 






























Thew, E. H., 
Bec, eV isa, 54 4 ae Tes eee tet. 
tscher yo 808 er. orn, MB, BAGeccccccosoce 
G.m.b.H. Lose ah it Thornton, A. Gus Ld. wer’ a 
ten: 
ee 42 Hee — iid... 27 ¥ ty alg 
Dorman Long & Co., | ae 130 Se eee Matthews Yates, Ltd. . United Dominions Trust, Ltd...126 
Doulton & Co., Ltd ...127 Holmes, W. C., & Co., Ltd.......102 Measuring cootneanent t (Pu United Steel Companies, Ltd... 70 
Drysdale & Co., Ltd...” 73. -Hudswell, Clarke & Co., Ltd... 22 rquhart Lindsay & Robertson 
Dunlop Rubber Co., Ltd 13 Hughes, G.H.,Ltd....0.....0..) 38 , & Co., Ltd. 7 ar eS 63 
Electric Co., Ltd.... .120 1 Reshion, E., Sor Son ‘Ea: “108 Vickers-Armstr: Ltd......17-95 
Easton hnson, Ltd...........116 fhord Lid 3 mnure, Lid................143, Russell, S., & Co., Ltd.......,.... ‘ongs, Lt s 
ne Lamon doy lid ie liford, Ltd. . 34 Ruston & eee Ltd.. -129 Visco Engineering Co., a 


td... 


ns ‘is 9: Ince F: iorge Co. 
English Electric Go., Lid... .."119 
English Steel Corporation, Lid. 46 Industrial Fan and Yieaier Co, 
Etchells, D., & Son, Ltd.......... 71 


Electro, Dynamic Construction . ‘a Chemical Industries, 



























T., Pumps, 
Bullov “e & a International Combustion, Ltd. 40 — Metal dene Wotics17 
ows, senseeee Evershed & Vian sies, Lid. eoereocesoces 49 lngerecsionel Me Miotadis Metal Sheepbridge Alloy Castings, 
Expanded b Vignes, Li Ltd. ......125 he Mllbreeesconncnennsce en GAOUNG I Ltd. ose 
Jackman, J. W., & Co., Ltd...... 78 
Farmer, L., & Sons. sseeeee148 Jenkins, R., & Co., Ltd. ......... iil 
Fenner, J. H,, & Co., 5 T° a 08, L8........0020000000ee 
Ferodo, Lid.............. 98 , Ltd. 92 
Filton, Ltd... 114 po & Phillips, Ltd. cseaetees 
Firth Brown Fool 57 Colchester, Ltd. 
irth-Vickers Stainless Steels, K. & L. Steelfounders & Engi- - ns P Workington Iron & Steel Co... 
nakeennbadaaialekaiisentiden neers, Cai idensieigitaensasess 76 Smith (oh yr : 
Fleming & Ferguson, Ltd........127 Kaylee Transfers, Bi iisestsescces 75 Newalls Insulation Co., Ltd.....114 Smith, J. (Keighley), Ltd. .. 88 Young, J., & Cunningham, Ltd. 79 
ROLLS-ROYCE WATER WASH SPRAY BOOTHS 
DERBY 
. 
pical of the many 


BULLOWS Water Wash 
Spray Booths installed in 


well - known 


Plants throughout the 


country. 


The results of our long 
experience are at your 
disposal. Consulting 
us incurs no obligation. 


SPRAY PAINTING 


AIR COMPRESSORS 


* 


A, BULLOWS & SONS LTD DEPOTS AT:—13 SOUTH MOLTON ST. LONDON, W.1 - TEL. MAYFAIR 2313 -55A BRIDGE ST. MANCHESTER, 3- TEL. BLACKFRIARS 5670 


LONG ST - WALSALL - STAFFS - TEL: WALSALL 5401 70 GILMOUR STREET, GLASGOW, C.5 - TEL. SOUTH 2383 - 61-63 DRURY STREET, DUBLIN + TEL. DUBLIN 71647 















Industrial 


EQUIPMENT 


COCOONING JET ENGINES . ROLLS-ROYCE - DERBY 
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AUCTIONEERS & VALUERS 


ESTABLISHED 1807 


FULLER, HORSEY 


SONS anp CASSELL 


Specialists 
SALE & VALUATION 
WORKSAND MANUFACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


LLOYD’S AVENUE, 
LONDON, E.C.3 


10, 


Telephone : ROYAL 4861 





E. R. 
BY ORDER OF THE MINISTER OF SUPPLY. 


Messrs. 
Fuller, Horsey, Sons & Cassell 
have been instructed to offer for SALE by 
AUCTION, ie Lots, at the ROYAL ARSENAL, 
WOOLWICH, LONDON, S.E.18, on TUESDAY, 
6th JULY, 1954, and following days, at 10.30 a.m. 
precisely each day, 


ENGINEERS’ MACHINE TOOLS, 
INDUSTRIAL EQUIPMENT & 


SURPLUS STORES 
inclu: : Nassovia Model V.11 VERTICAL DIE 
SY 'G MACHINE ; S.S. and S.C. LATHES ; 
CAPSTAN and TU! LA 

TICAL LA 

and VERTICAL MILLING MACHINES ; 
CYLINDRI SURFACE and 
GRINDERS; RICHARDS HORIZONTAL 
BORER ; Doall “‘ Metalmaster’? BAND FILING 
MACHINE ; large quantity MILLING 
and REAME: Diesel Engines ; Petrol 
Engines ; Diesel Petrol-Electric and 
Sets; 350 ELECTRIC MOTORS ; Portable Air 


Compressor Units ; Paint Spraying Plants ; Portable 
Boilers; 5 LIMA OL-DRIVEN EXCA- 
VATORS : CRANES, 1-30 TONS ; Wireless and 
Electrical Equipment ; Batteries ; _ Binoculars, 
Prismatic and other Compasses Stores ; 

roof Ground Sheets and ; 30 
Charcoal ; | 17,500 


Suede Shoes and numerous o 

Catalogues, 6d. each, admitting two persons on 
View — "(Wednesday, Thursday, Friday and 
Monday ae and one on Sale Days, may 
be had, when ready, of Messrs. Fuller, Horsey, Sons 
and Cassell, Industrial 10, 
Avenue, London, E.C.3 (Tel.: Royal 4861). E9185 3 


| FOR SALE | 


STORAGE TANKS FOR SALE 


HORIZONTAL CYLINDRICAL 
12,000 gallon, 30ft. by 9ft. dia. (new and second- 


hand). 
gallon, 9ft Ng aa 7ft. 6in. dia. (new). 
3000 gallon, 13ft. 6in. by . dia. (new). 
2000 gallon, i San wr oht in din. (new). 
nc 10ft. by 5ft. dia. 
1000 gallon, 10ft. 6in. by 4ft. 6in. dia. (mew and 
second-hand). 
500 gallon, 5ft. 9in. by 4ft. Gin. (new and second- 


a ‘gallon, 6ft. 10in. by 3ft. Gin. dia. 
RECTANGULAR ENCLOSED 
300 galion, Th Gin, by Gu by 4ft. Sin. 


1200 gallon deep, riveted. 
—_—* Sft. ci ae & ot ey et eet 











500 gallon, single compartment, galvanised. 
250-galion "Water Carriers six). 
RECTANGULAR OPEN TOP 

12,800 gallon, sectional steel, 4ft. by 4ft. plates, 
with 30ft. steel tower. 

12,800 gallon, sectional steel, 4ft. by 4ft. plates 

— cover. 
200 gallon, sectional steel, 4ft. by 4ft. plates, 


7530 ~ a iron. 
VERTICAL CYLINDRICAL 
ion, new T.V.O. Storage (six). 
Lists with full details from : 
WILLIAM R. SELWOOD LTD., 
CHANDLER’S FORD, 
*Phone : 2275. "88942 o 





THE ENGINEER 


AUCTIONEERS & VALUERS 


Established 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY and 
INDUSTRIAL PROPERTIES 
and 


VALUATIONS 


for Public Issue, Stoek: Exchange 
Quotation, Balance Sheet, Probate, 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED. 


46 GRESHAM STREET, 
LONDON, E.C.2 
Monarch $422 (6 lines) Py mn 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 





VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 


REQUIRED 


on the 
EAST OR NORTH SIDE OF LONDON 


for 


MOTOR ENGINEERS 


FACTORY 


of approximately 50,000 square feet 


56, 





—WOULD RENT OR PURCHASE— 


Please send details of suitable premises to 
CHAMBERLAIN & Witows 


23, MOORGATE, LONDON, E.C.2 
CITY 6013 (6 lines) 








| FOR SALE | 


SURPLUS TO EXPORT 
REQUIREMENTS b 
3-5kVA NEW DIESEL-DRIVEN GENERATING 
SETS, 50-CYCLE, SINGLE-PHASE, i oa 





1500 R.P.M., WATER COOLED, 
COUPLED, UNIT CONSTRUCTIO 
PRESS BUTTON AND HAND START 


Voltage Quantity 
Fo = 
SPECIAL PRICES FROM’ £205, 
SUBJECT TO BEING UNSOLD. 
STAR ENGINES, LTD., 
FRIARS ROAD, COVENTRY. 
Telephone No.: Coventry 2367. 





E4172 G 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 
Specialising 
VALUATION & SALE 
of 


ENGINEERING & ALLIED 
WORKS 
PLANT AND MACHINERY 


73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 





By Order of The Britannia Rubber and Kamptulicon 
Co., Ltd., owing to — to new premises, 
Surplus Plant and 

BRIDGE 


AL ’ 
WEMBLEY, MIDDLESEX. 


Henry Butcher & Co. 

are instructed to offer for SALE by AUCTION 
in Lots, in detail, on THURSDAY, 8th JULY, 1954, 
at 11 a.m., the 


RUBBER PLANT AND 
MACHINERY STORES AND 
EQUIPMENT 


including 
60in. ww. 2lin. TRIPLE- BOWL CALENDER with 
iable-speed and 40 H.P. motor 
36in. by ilin, dia. and 40in. by 16in. dia. MIXING 
LS, Fa MILLS ”’ and other makers ; 
52in. by Sin. dia. DOUBLING 
OLLS ; 


anaes * oo OILDRAULIC PRESSES, 
** Greenwood and Ba‘ 
ELECTRIC MOTORS & EQUIPMENT ; 
CORNISH TYPE BOILER, 16ft. by Sft. bin. ‘dia.; 
Storage Tanks ; ss and Ly Sey Steam and 


ter Pum 
STEAM HEATED STEEL CONSTRUCTED DRY- 
ING OVENS ; 


Treadle Guillotines, Clicking Presses ; 
AIR COMPRESS! SETS ; PADDLE MIXERS ; 
OFFICE FURNITURE & EQUIPMENT ; 
.E. Grinders, Industrial Vacuum Cleaner, Treadle 
Guillotines, Benches, Storage Racks, &c. 
Catalogues (when ready, price 6d. each) may be 
obtained of Messrs. Henry Butcher and Co., 
Auctioneers, Valuers and Surveyors of Factories, 
Plant and Equipment, 73, Chancery Lane, London, 
W.C.2. Telephone : HOLborn S411 (8 lines), 





AUCTIONEERS & VALUERS 


H. G, CANTY 
PARTNERS 


VALUATIONS 


OF 
FACTORIES, PLANT 
& MACHINERY FOR 

ALL PURPOSES, 
THROUGHOUT THE 
KINGDOM. 


SPECIALISING IN RATING 
& 
COMPENSATION 


24/27 HIGH HOLBORN, 
HOLaorn 4819. 








CHANcerY 8781. 
Printing.—George Reveirs, 
Ltd., 10/12, Rosebery Avenue, E.C.1, will 


SUBMIT ESTIMATES for all DESCRIPTIONS of 
PRINTING. ‘‘ THe Encmvesr "’ has been printed at 
this establishment since its t. 
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AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. JUDSON, F.R.I.C.S., F.A.1. 
E. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. S. CHEAVIN, F.A.1. 

G. E. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


2, SOUTH AUDLEY STREET, 


LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines 


GODDARD & SMITE 


VALUERS AND AUCTIONEERS 
are prepared to undertake 
VALUATIONS for all PURPOSES 
of PLANT, PROPERTY 
MACHINERY and EQUIPMENT 
and to conduct 
SALES BY AUCTION 
in their 
AUCTION HALLS 
or on Clients’ Premises 













Enquiries should be addressed to Industrial 


GODDARD & SMITH 


22, KING ST., ST. JAMES'’S, S.W! 
Telephone: WHtehall 2721 (20 lines) 





FIFTEENTH SALE. 
BY ORDER OF THE SECRETARY OF STA 
FOR AIR. 


R.A.F. No, 25 MAINTENANCE UNIT, 
HARTLEBURY, Tt 
4 miles from Kidderminster, 11 miles from Worceste] 


Nock & Joseland 
are instructed to SELL by AUCTION, at iif 


above unit, on 
THURSDAY, ist JULY, 1954, 


A LARGE Si Stare OF VALUABLE 
MISCELLANEOUS STORES 


UIPMENT. 
ees 
CAMERAS and PHOTOGRAPHIC PAPER. 
BALLOON WIN and SPARES. 
RADIO and ag EQUIPMENT. 
GENERAL STO) 


ineludi 
CLOTHING and 






















Sub-Site, Cardington, and the remainder at 
bury. View Days at both Units are Tuesday 
Wednesday, 29th and 30th June, 1954, between 
hours of 10 a.m. and 4 p.m. The Lots at Harti 
eee ee oer es om 
lla. 


Admission by catalogue only, price Sixpence ¢ 
ostal Orders, NOT Stamps), which can be ob 
rom the Auctioneers : 

Nock and Joseland, Bank Buildings, Ki 
minster (Tel.: 2053 and 4211). E919 





EDWARD RUSHTON, SON AND 
KENYON 


(Est. 1855) 
AUCTIONEERS VALUERS AND FIRE 
ASSESSORS OF ENGINEERING W 
NT AND MACHINERY. 
YORK at hc 12, YORK ST 
NCHESTER 2 
Tatephon: 


Telegrams : 
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4 Ferguson choose 


m MEEHANITE 





This Ferguson manure-spreader handling 
loads of up to 25-30 tons daily, 
incorporates ten different Meehanite 

















Metal castings —a tribute to the 
dependability of Meehanite Metal and to 
i the quality control that lies behind it. 
i 
q Ms MEEHANITE METAL FOUNDRIES AT YOUR SERVICE 
HOW Richards Foundries Limited. Leicester. 
MEEHANITE METAL | Southern Foundries Ltd. Waddon, Croydon, Surrey. 
CAN HELP YOU | Winget Limited. Rochester. 
a Ash e, B Pease and Co. Stockton-on-Tees. 
Write for 


For uniformly good castings 


consult a Meehanite Foundry. 





e Mechanite 





a copy of “ The 
Specification of Mechanite 


The Butterley Company Limited. Ripley, Derby. 
Cameron and Roberton Limited. Kirkintilloch. 


Metal” | Carmichael Bros. Limited. Nile Street, South Shields. 
ae Goulds Foundries Limited. Cardiff and Newport, Mon. 
to any of the : ss ‘ ie 
y 2 snhall, Staffs. 
atiadiatiie accede John Harper (Mechanite) cachet Willenhall, Staff 
listed, | G- M. Hay and Company Limited. Glasgow. 


C. A. Parsons and Company Ltd. Newcastle-on-Tyne, 6. 


Qualecast (Ealing Park) Ltd. London, W.5. 











Telephon ¢) ViCtoria 9921-22 


He DEPENDABLE WM gong TL | THE INTERNATIONAL MEEHANITE METAL eave LIMITED 


66 VICTORIA STREET, LONDON, S.W.!. 
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SMITH M.E.CRANE | 


This Mobile Excavator Crane is many machines in one! 


@ Lifting 15 tons at roft. radius with the 30ft. boom, 
and readily fitted with longer lengths of boom up 
to a maximum of Icoft. centres, for lifting lighter 
loads. It is also designed to work as a Grabbing 
Crane or Piledriver; and in addition functions as 
an Excavator, with Faceshovel, Dragshovel and 
Dragline equipment. 


Picture,,on,.right shows M.E.C. fitted with shovel 
* equipment. *” 


@ The machine is a composite unit, 
built on to a 6-wheeled specially- 
designed chassis, and is 8ft. 
maximum width to comply 














with traffic § regulations. 


Full details can be 
supplied on request. 


Picture on the left shows the M.E.C. fitted 
with a 75ft. tubular boom with a 15ft. fly 
jib extension for additional lifting clearance. 


THOMAS SMITH & SONS (RODLEY) 
CRANE AND EXCAVATOR WORKS -: RODLEY 

















